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existing  situation  which  will  help  every 
man  in  the  industry. 
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A  New  and  Better  Line  of 
Clamp  Insulator  Supports 


On  the  ISth  of  et'ery  month 
you  can  have  this  wide- 
atpake  magatine  without 
charge  it  you  ask  us  today. 


Built  to  the  same  high  standards  which  made  us 
leaders  in  the  High  Tension  field 


Showing  One  Application  of  Standard  UNIT  TYPE 
Clamp  Inaulatora 


Appearance —  strength —  safety  — simplic' 
ity  of  design — ease  of  installation!  You  can 
call  the  entire  roll  of  desirable  characteristics — 
and  in  every  instance  this  new  line  of  cable 
supports  will  meet  them. 

Here,  in  a  price  class  where  ordinary  equips 
ment  has  always  been  accepted  as  inevitable, 
is  offered  a  finish,  a  design  and  workmanship 
that  you  would  only  expect  in  the  higher  volt¬ 
age  and  higher  priced  equipment. 

— pprcelain  spools  with  smooth  surfaces  and 
uniform  glazing. 

—  malleable  supporting  castings  the  same  in 
quality  as  used  in  our  standard  Unit  Type 
equipment. 

—  hard  brass,  springy  bands  to  clamp  the  por¬ 
celain  spools  against  the  malleable  iron  fittings. 

—  bolts  with  clean-cut  threads  so  that  the  nuts 
will  easily  run  on  and  set  against  heavy  lock 
washers. 

—  identification  marks  on  the  parts  and  fittings. 

You’ll  find  quality  and  service  you  never 
thought  possible  in  low  priced  equipment — 
it’s  another  Unit  Type  product. 

Place  a  trial  order  today  and  if  you  are  not 
entirely  satisfied  send  them  back  at  our  expense. 

Just  specify  the  type  and  size  you  want. 
Our  catalog  is  now  being  prepared  and  will  be 
sent  upon  request. 
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Investigation  of  Public  Utility 
C  orporations 

ENATOR  WALSH  of  Montana  has  introduced  his 
resolution  asking  for  a  committee  of  five  senators  to 
inquire  into  and  report  upon  the  financial  aspects  of  pub¬ 
lic  utility  corporations  and  holding  companies  as  well  as 
management,  engineering  and  other  affiliated  subsidiary 
companies.  His  resolution  differs  from  that  presented 
last  February  in  that  it  also  covers  any  propaganda  or 
lobby  that  may  be  active  in  Washington.  Apparently 
Senator  Walsh  expects  the  inquiry  to  be  thorough,  and 
certainly  the  electric  light  and  power  industry  will  be 
satisfied  with  nothing  less. 

The  supply  of  electricity  in  this  country  has  become  an 
enormous  business.  Although  subject  to  state  regulation, 
the  electric  public  utility  companies,  unlike  the  steam  rail¬ 
roads  of  the  country,  have  thrived,  and  it  is  because  of 
that  as  well  as  of  the  numerous  and  great  consolidations 
that  have  taken  place  within  recent  years  that  certain 
people — Senators  Norris  and  Walsh  among  them — have 
become  critical.  In  the  ordinary  course  of  events  it 
was  inevitable  that  some  questioning  would  arise  con¬ 
cerning  the  electric  light  and  power  industry,  for,  as 
an  able  observer  admirably  expressed  it  a  few  years  ago, 
“The  danger  is  that  the  industry  will  grow  faster  than 
public  understanding  of  it.” 

The  suspicion  which  one  may  read  between  the  lines 
of  the  resolution  in  question  is  that  the  public  is  being 
gouged  by  exorbitant  rates  predicated  on  fictitious  values. 
State  commissions  can  testify  that  actual  investment,  and 
not  “water,”  is  considered  in  arriving  at  a  rate  base,  and 
the  Department  of  Labor  statistics  will  show  that  elec¬ 
tricity  is  the  one  national  commodity  whose  cost  has  con¬ 
tinuously  decreased  in  spite  of  the  war.  Curiously 
enough,  this  is  due  chiefly  to  the  very  circumstance  now 
called  in  question  by  Senator  Walsh.  By  and  large,  the 
electric  light  and  power  industry  has  little  to  fear  from 
any  honest  inquiry.  The  public  and  the  investors  are  the 
ones  who  at  this  moment  should  feel  most  concerned, 
and  it  is  because  of  them  that  the  investigation  should  be 
thorough  and  that  the  industry  should  see  to  it  that  no 
one’s  personal  ambition  shall  becloud  its  achievements. 

If  If 

Death  of  Harvey  Hub  bell 

ARVEY  HUBBELL  was  better  known  to  the  elec¬ 
trical  industry  through  his  products  than  he  was 
personally,  and,  these  being  of  a  high  grade,  his  reputa¬ 
tion  was  of  the  best.  It  was  as  an  inventor  and  fac¬ 
tory  manager,  however,  that  Mr.  Hubbell’s  talents  were 
chiefly  employed,  and  although  he  headed  one  of  the 
largest  schedule-material  manufacturing  organizations  in 
the  country,  his  was  not  a  familiar  face  in  the  councils 
of  electrical  manufacturers.  But  his  attachment  plugs 
and  pull-chain,  socket-switch  mechanism  are  seen  wher¬ 


ever  portable  electrical  devices  are  found.  Indeed,  it 
was  he  who  originated  the  pull-chain,  socket-switch 
mechanism,  the  double-T  plug,  T-cap  and  interchange¬ 
able  attachment  plug.  No  man  played  a  more  prominent 
part  in  improving  schedule  material,  and  although  it  was 
inevitable  that  increasing  use  of  portable  lamps  and  elec¬ 
tric  household  devices  would  result  in  more  easily  oper¬ 
ated  switches  and  plugs,  it  was  fortunate  for  the  electrical 
industry  that  Harvey  Hubbell  lived  when  he  did.  Before 
the  need  became  pressing,  his  admirable  line  of  schedule 
material  was  perfected,  and  to  it  as  much  as  to  the 
translating  devices  themselves  is  due  part  of  the  popu¬ 
larity  of  electric  household  appliances.  Plugs  and  socket 
switches  and  receptacles  are  not  so  showy  as  lamps  and 
motors  and  heating  devices ;  but  they  are  just  as  essential, 
and  he  who  shows  ingenuity  and  skill  in  designing  them 
and  then  builds  them  well  performs  meritorious  service 
for  the  industry.  Harvey  Hubbell  was  such  an  inventor 
and  manufacturer,  and  the  electrical  industry  is  truly 
bereft  by  his  death. 

*  « 

Making  Sleuths  Out  of 
Meter  Readers 

Between  overzealous  canines  on  the  one  hand  and 
rickety  stairways  on  the  other  the  meter  reader’s  life 
has  seldom  lacked  spice,  but  real  adventure,  not  to  say 
peril,  lies  ahead  of  the  fraternity  if  recent  events  in 
Rhode  Island  proceed  to  their  logical  conclusion.  The 
Blackstone-  Valley  Gas  &  Electric  Company  happens  to 
serve  a  territory  notorious  in  spots  for  violation  of  the 
prohibition  amendment,  and  not  long  since  a  federal 
officer  requested  the  management  of  this  utility  to  report 
all  stills  observed  by  meter  readers  in  making  their 
rounds.  The  company  acceded  to  the  request,  clearly 
with  the  best  intentions  of  good  citizenship;  but  in  our 
opinion  co-operation  of  this  sort  is  no  part  of  the  duty  of 
a  public  utility,  and  the  scope  of  governmental  police 
powers  in  this  matter  should  be  made  clear  without  delay. 

Many  years  of  hard  work  in  building  good  public  rela¬ 
tions  would  be  thrown  away  if  any  such  request  as  this 
should  fail  to  receive  the  opposition  it  deserves  from  util¬ 
ity  companies.  Leaving  to  the  lawyers  discussion  of  the 
rights  of  the  householder  with  respect  to  search  of 
premises,  whether  direct  or  incidental,  it  is  apparent  that 
the  exercise  of  detective  functions  by  meter  readers  is 
bound  to  be  offensive  to  the  public  and  repugnant  to  self- 
respecting  employees  of  electric  and  gas  companies. 

Personal  opinions  regarding  the  merits  of  the  prohibi¬ 
tion  amendment  have  nothing  to  do  with  the  case.  Meter 
readers  gain  entry  into  premises  for  purposes  of  company 
business  only.  Measures  justified  in  war  in  defense  of 
the  Republic  against  the  common  enemy  are  unwarranted, 
and  indeed  often  intolerable,  in  time  of  peace.  For¬ 
tunately,  the  industry  can  rely  upon  common  sense  in 
higher  places  in  meeting  such  flagrant  invasions  of  its 
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functions  and  its  public  relations  and  is  unlikely  to  be 
called  upon  to  resist  before  high  tribunals  the  attempted 
conversion  of  its  meter  readers,  district  representatives 
or  other  service  employees  into  qualified  members  of  the 
Sherlock  Holmes  brigade. 

4>  «  « 

Forestalling  Flood  Damages 
to  Power  Systems 

XTRAORDINARY  disasters  like  the  recent  New 
England  flood  raise  the  question  of  preventing 
serious  damage  to  power  systems  in  future  overflows 
of  lesser  magnitude  as  well  as  the  problem  of  passing 
through  great  emergencies  of  this  kind  with  hiinimum 
losses  in  equipment  and  service  and  maximum  safety  to 
personnel.  Obviously,  the  cost  of  100  per  cent  protec¬ 
tion  against  a  flood  unlikely  to  be  duplicated  within 
centuries,  according  to  probability  computations,  would 
be  excessive  and  economically  unwarranted  if  applicable 
on  a  system-wide  scale.  The  real  problem  is  to  deter¬ 
mine  what  preventive  measures  are  practicable,  and  first¬ 
hand  observation  of  operating  conditions  in  Vermont 
throws  considerable  light  upon  this  matter,  outlining  cer¬ 
tain  practices  which  deserve  general  consideration. 

Adequate  control  of  stream  flow  is  basic  where  it  can 
be  had.  The  Deerfield  River  has  been  emphasized  re¬ 
peatedly  as  a  prime  example  of  regulated  storage,  and  the 
engineering  world  knows  how  well  it  served  its  purpose 
when  tested  by  unprecedented  conditions.  Public  utility 
dams  and  operating  practice,  including  interconnection 
and  systematic  handling  of  water,  on  many  other  New 
England  streams  prevented  untold  losses  to  the 'public 
even  where  only  partial  storage  was  in  effect.  These 
aspects  of  flood  damage  prevention  are  better  known 
today  than  a  year  ago  in  the  utility  field. 

In  the  location,  design  and  construction  of  power  sys¬ 
tems  one  visualizes  increased  emphasis  upon  protection 
against  high  water.  Hillside  rather  than  valley  locations 
of  important  transmission  pole  lines  appear  worth 
greater  study.  Bedrock  or  pile  foundations  for  all  sorts 
of  heavy  structures  are  essential  for  the  best  results,  it 
appears.  Money  spent  on  concrete  bases  for  steel  towers 
proved  a  fine  investment  at  many  a  site.  The  closing 
in  or  elimination  of  downstream  lower-story  windows  in 
plants  subject  to  inundation  from  high  tailwater  appears 
desirable,  and  the  provision  of  quarters  for  system  op¬ 
erators  well  above  the  ground  floor  in  plants  and  distrib¬ 
uting  stations  set  in  low  valleys  or  otherwise  potentially 
under  high  water  seems  to  be  an  asset  of  real  importance. 
In  like  manner,  switchboard,  relay,  oil  circuit  breaker 
and  transformer  locations  are  safer  if  placed  on  levels 
above  flood  probabilities.  The  sealing  of  conduits  carry¬ 
ing  control,  instrument  and  signal  wiring  showed  itself 
to  be  highly  desirable. 

Emergency  excitation  where  outside  connections  may 
fail,  the  checking  of  tie-line  connections  seldom  used 
in  order  that  quick  “hook-ups”  may  be  made  under 
stress,  more  general  use  of  lead-covered  cable  and  pot- 
head  terminals  in  stations  and  the  provision  of  at  least 
a  nucleus  of  drying  apparatus  are  also  good  practices  in 
generating  plants  and  substations.  Meggers  should  be 
stored  in  safely  dry  locations,  and  jumpers  for  temporary 
connections  should  be  in  accessible  places.  Many  other 
important  precautions  will  suggest  themselves  to  utility 
men  who  study  this  problem  with  insight,  and  a  willing¬ 
ness  to  share  operating  experiences  growing  out  of 
emergencies  will  rejiay  all  who  participate. 


Research  Needed  in 

Motion-Picture  Lighting 

I  SCO  VERY  that  very  satisfactory  motion  pictures 
can  be  made  with  incandescent  lamps,  which  came 
about  as  a  result  of  the  difficulty  of  making  talking 
motion  pictures  with  sputtering  arcs  near  by,  suggests 
the  possibility  of  a  revolutionary  change  in  the  lighting 
of  motion  picture  scenes.  Heretofore  it  has  been  assump¬ 
tion,  perhaps,  more  than  experience,  that  has  kept  the 
motion-picture  industry  using  the  lighting  equipment  it 
has.  It  is  now  reported,  however,  that  equally  good 
photographic  results  can  be  obtained  with  large  daylight 
incandescent  lamps  with  no  greater  expenditure  of  en¬ 
ergy  for  lighting  than  is  required  for  arcs  and  mercury- 
vapor  lamps. 

If  the  technique  of  incandescent  lighting  can  be 
worked  out  to  the  point  where  it  can  be  considered  a 
complete  substitute  for  existing  forms  of  lighting,  it 
will  mean  a  great  saving  and  convenience  to  the  motion- 
picture  industry  through  the  elimination  of  direct-current 
equipment.  Manufacturers  of  lighting  equipment  are 
accused  by  motion-picture  producers  of  having  neglected 
the  field  of  motion-picture  lighting  development  and  of 
having  left  the  picture  people  to  their  own  devices  to 
work  out  their  own  lighting  problems,  oftentimes  with 
make-shift  equipment,  as  best  they  could.  If  this  be 
true,  then  there  is  now  presented  to  the  manufacturers  and 
lighting  specialists  an  opportunity  to  redeem  themselves 
and  to  do  something  for  the  motion-picture  industry  by 
assisting  in  working  out  the  problems  of  applying  in¬ 
candescent  lighting  to  picture  making. 

4c 

The  Coming  Competition  of 
the  Gas  Man 

NCE  upon  a  time  the  power  companies  faced  com¬ 
petition.  The  Welsbach  gas  mantle  produced  a 
better  light.  The  gas  arc  began  to  drive  the  carbon 
incandescent  lamp  out  of  the  stores.  There  was  much 
dismay  among  the  electrical  fraternity.  Then  the  manu¬ 
facturers  developed  the  tantalum  and  tungsten  lamps  and 
the  central-station  companies  settled  back  once  more  to 
enjoy  the  well-known  satisfactions  of  supremacy.  Power 
people  have  not  since  that  time  felt  much  anxiety  over 
what  the  gas  men  were  doing.  The  prospect  has  been 
so  full  of  alluring  promises  of  future  growth.  Why 
hurry?  Why  worry?  That  has  been  the  general  point 
of  view. 

But  signs  are  gathering  that  the  spirit  of  the  gas 
industry  is  once  more  stirring  on  a  scale  and  with  a 
purpose  that  is  worth  the  very  serious  attention  of  the 
electrical  man.  Last  time  they  came  a-raiding  into  the 
pleasant  marketplace  it  was  with  but  a  simple  new  device 
— a  better  light  that  won  the  public  interest.  They  were 
driven  out  again  by  a  still  better  electric  lamp.  And  the 
great  electrical  industry  has  continued  to  forge  ahead 
into  new  fields,  with  new  and  more  appealing  service,  and 
has  enjoyed  tremendous  popularity  and  prosperity. 

Meanwhile  the  gas  man  has  been  observing  closely. 
Our  higher  voltages,  our  interconnections,  our  new  effi¬ 
ciencies  and  falling  rates  have  not  been  lost  on  him.  He 
has  been  studying  our  success  and  naturally  translating 
our  experience  into  terms  of  gas.  Also,  by  way  of  a 
practical  experiment,  he  has  taken  advantage  of  our  com¬ 
placent  commercial  inertia  in  the  field  of  domestic 
cooking  and  outsold  us  with  the  gas  range  until  it  has 
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become  the  very  acceptable  standard  of  urban  America, 
It  has  intrenched  itself  in  millions  of  homes  to  which 
electric  ranges  could  have  been  sold  if  the  power  industry 
had  been  commercially  alert.  And  this  lesson  has  not 
been  lost  on  the  gas  man  either.  It  is  his  first  great  vic¬ 
tory  over  the  electrical  industry.  He  is  now  preparing 
for  another. 

For  the  oil  burner  has  entered  the  arena.  The  power 
man  accepts  it  as  a  new  gift  of  the  gods  to  make  him 
great  and  is  proceeding  comfortably,  as  is  his  wont,  to 
give  it  his  consideration.  But  what  is  the  gas  man  doing? 
He  is  establishing  interconnections  between  gas  systems. 
He  is  developing  long-distance  transmission  of  high- 
pressure  gas.  He  is  discovering  by  rate  research  how  to 
sell  gas  more  cheaply,  with  follow-up  rates,  for  large-vol¬ 
ume  service.  He  is  extending  mains  into  outlying  ter¬ 
ritory.  He  is  getting  ready  to  make  a  drive  into  the 
fields  of  domestic  and  industrial  heating  with  a  competi¬ 
tion  that  before  very  long  may  bring  rude  awakening  to 
the  power  companies.  And  the  gas  man  is  to  be  con¬ 
gratulated  upon  his  vision  and  his  enterprise. 

Last  year  the  gas  industry  set  apart  $50,000  to  be  spent 
in  finding  out  how  to  heat  houses  economically  by  gas. 
Some  interesting  developments  are  being  reported.  Will 
the  electrical  industry  be  outsold  in  this  field  also  ? 

♦  ♦  ♦  ♦ 

A  C hallenge  to  the  Electrical 
Credit  Man 

HERE  was  a  time  when  the  public  felt  no  affection 
for  the  policeman.  “Cheese  it,  the  cop !”  denoted  the 
popular  psychology.  For  the  policeman  thought  his 
function  was  to  swing  his  billy  along  his  beat,  hoping  to 
catch  somebody  breaking  a  law.  Then  the  automobile 
came — ^and  traffic — and  the  cops  were  put  out  on  the 
crosswalk  to  be  helpful.  And  soon  the  whole  public 
attitude  toward  the  police  changed.  Today  we  look  upon 
them,  not  with  fear,  but  with  friendship.  And  what  has 
happened  to  the  police  must  also  happen  to  the  credit 
men  of  the  electrical  industry. 

For  the  most  critical  problem  before  electrical  men 
today  is  the  question  of  what  to  do  about  the  house¬ 
wiring  contractor.  The  next  great  field  for  the  expan¬ 
sion  of  the  electrical  industry  lies  among  the  sixteen 
million  homes  with  skeleton  wiring  and  almost  no  appli¬ 
ances,  These  homes  must  be  adequately  wired.  The 
work  must  be  done  by  the  thirty  thousand  contractors 
now  in  the  business.  But  most  of  them  are  hopelessly 
weak  as  business  men  and  market  builders.  Most  of 
the  house  wiring  is  done  today  by  “curbstoners”  who 
compete  by  squeezing  jobs  and  shaving  profits  to  get 
work  that  brings  them  no  prosperity.  They  are  in  busi¬ 
ness  largely  because  the  credit  men  of  electrical  manu¬ 
facturers  and  jobbers  have  lacked  the  authority  and  cour¬ 
age  to  face  the  issue  and  protect  the  industry  against 
their  demoralizing  influence. 

The  time  has  come  when  the  credit  man  must  realize 
that  it  is  not  enough  for  him  to  be  a  policeman  with  a 
blue  pencil.  He  must  turn  his  desk  job  into  a  field  job 
and  wear  out  his  shoes  instead  of  his  breeches.  He  must 
stop  being  merely  protective  and  become  constructive,  by 
not  just  telling  people  what  they  can  do,  but  by  going 
out  and  teaching  and  helping  small  customers  of  weak 
credit  to  become  healthy,  profitable  accounts.  He  must 
help  the  contractor  to  estimate  and  know  his  costs  and 
l)ecome  a  successful  business  man. 

Some  credit  men  are  doing  this — just  a  few.  Many 


would  like  to.  The  trouble  is  that  the  men  they  work  for 
have  not  yet  sensed  the  need  for  giving  them  this  broader 
responsibility.  But  it  will  not  wait  long.  Loose  credit 
methods  have  had  much  to  do  with  developing  the  present 
situation.  The  credit  men  themselves  must  help  set 
things  right.  And  the  first  thing  for  them  to  do  is  to  sell 
themselves  in  a  bigger  way  to  their  own  executives. 
Here  is  an  opportunity  for  service  that  should  challenge 
every  electrical  credit  man. 

«  #  «  « 

Making  the  Approach  to 
Research 

IVEN  “the  will  to  investigate”  and  the  appropria¬ 
tion  to  proceed,  hqw  can  a  public  utility  manage¬ 
ment  begin  work?  Here  is  a  company,  for  example, 
which  has  never  acquired  a  reputation  for  originality  but 
which  has  made  money  by  adhering  strictly  to  routine. 
What  can  be  done  along  creative  lines  once  the  idea 
that  research  is  worth  while  has  been  “sold”  to  the  man¬ 
agement  ? 

Rome  was  not  built  in  a  day,  and  a  competent  and 
effective  research  organization  cannot  be  developed  at 
once  on  systems  where  collateral  problems  have  been  put 
aside  for  years  under  the  pressure  of  establishing  or 
maintaining  service.  The  first  task  is  to  define  what  is 
meant  by  research  in  a  particular  property  or  group  of 
utilities  under  common  management.  In  most  cases  what 
is  meant  might  be  called  an  exhaustive  engineering  or 
economic  investigation  of  outstanding  main  and  collateral 
problems  bearing  upon  the  financial  or  technical  success 
of  the  enterprise.  The  inquiry  may  begin  in  an  effort 
to  locate  and  remove  the  cause  of  various  operating 
troubles  or  economic  wastes.  This  must,  of  course,  be 
done  in  the  ordinary  course  of  management,  but  in  con¬ 
ducting  a  true  engineering  research  into  the  particular 
subject  those  in  charge  of  the  work  will  do  a  more  thor¬ 
ough  job  than  under  the  old  regime.  Care  will  be  taken 
to  compile  and  preserve  data  and  observations  in  proper 
form  for  future  use,  the  limitations  of  instrumentation 
will  be  recorded,  photographs  and  drawings  will  be  suit¬ 
ably  filed  and  referenced,  and  time  will  be  taken  for 
expert  comment  and  report  formulation, 

A  most  important  part  of  this  kind  of  work  is  the  list¬ 
ing  of  collateral  inquiries  growing  out  of  the  major 
problem  attack  and  their  disposition.  Here  the  engineer 
with  research  ability  finds  a  wealth  of  opportunities  for 
work  contemporary  with  the  main  investigation  or  to  be 
taken  up  at  a  definite  future  date.  It  is  not  to  be  ex¬ 
pected  that  multiple  engineering  researches  will  be  under 
way  at  all  times  on  particular  operating  properties,  but 
that  whatever  is  done  must  be  done  thoroughly,  leaving 
nothing  of  primary  importance  to  memory  and  overlook¬ 
ing  no  possible  opportunities  to  mark  out  further  lines  of 
progress.  There  is  literally  no  limit  to  the  possible  num¬ 
ber  of  research  topics  on  any  system  of  the  complexity 
of  a  modern  generating  or  transmission  company,  but 
however  the  beginning  may  be  made,  the  cardinal  point 
is  to  work  in  the  scientific  spirit.  Nothing  grandiose 
should  be  contemplated,  but  the  effect  of  even  a  single 
piece  of  real  research  work — whether  in  “pure”  or  ap¬ 
plied  science — is  so  stimulating  to  men  and  women  of 
true  vision  that  even  very  humble  beginnings  may  mean 
throwing  new  light  upon  routine  activities.  The  phenom¬ 
ena  of  electricity  and  the  interrelations  of  economic  laws 
are  so  rich  in  opportunity  that  utility  companies  cannot 
afford  to  miss  broad  participation  in  their  investigation. 
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The  Electrical  World  wishes  a  very  Merry 
Christmas  to  its  readers  and  contributors. 
Their  support  and  good  will  have  inspired  the  52 
messages  of  1927,  as  they  will  inspire  the  coming 
wee\ly  messages  of  1928. 
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AIRPLANE  VIEW  OF  CHICAGO  PLANT  OF  UNIVERSAL  PORTLAND  CEMENT  COMPANY 


Electric  Conveyors  Cut  Costs 


Universal  Portland  Cement  Company  completes  large 
conveyor  system  for  handling  raw  material  for  the  three 
mills  at  its  Buffington  plant.  Control  arrangements  include 
features  making  for  safety  and  simplicity  of  operation 


By  J.  H.  Lendi  and  R.  L.  Walsh 

Universal  Portland  Cement  Company 


applications  of  electric  power  play  an  important  part. 

The  Chicago  plant  of  the  Universal  company,  at 
Buffington,  Ind.,  now  offers  a  conspicuous  example  of 
electric  power  utilization.  Here  electricity  is  applied  to 
that  oldest  task  to  which  power,  human  or  other,  was 
ever  bent — moving  things  from  one  place  to  another. 
The  principal  raw  material  from  which  cement  is  made 
is  unloaded  from  boats,  placed  in  storage,  removed  from 
storage  and  transported  to  the  place  of  manufacture,  all 
by  electric  power,  the  greater  part  of  which  is  auto¬ 
matically  directed  and  controlled. 

The  Buffington  plant  consists  of  three  mills  with  a 
total  capacity  of  25,000  bbl.  per  day.  The  mills  receive 
their  rations  of  limestone  by  conveyor  from  Buffin^on 
Harbor,  which  is  on  Lake  Michigan  between  Indiana 
Harbor  and  Gary,  about  18  miles  from  the  center  of  Chi¬ 
cago.  Some  description  of  the  harbor  is  essential  to  a 
picture  of  the  electically  driven  conveyor  system.  This 
is  one  of  only  three  harbors  on  the  Great  Lakes  built 
and  developed  by  private  enterprise.  It  includes  a  55- 
acre  basin  partly  inclosed  by  a  2,0(X)-ft.  rock-filled  pier, 
a  1,200-ft.  rubble  mound  breakwater  and  an  1,800-ft. 


There  are  various  ways  of  increasing  or  protect¬ 
ing  profits  in  manufacturing  plants.  One  way  that 
is  still  rather  popular,  but  not  so  popular  as  it  was  a 
few  years  ago,  is  to  increase  volume  of  output  by  inten¬ 
sive  improvement  of  production  methods  and  by  exten¬ 
sions  of  plant.  This  method,  however,  has  limitations, 
moral,  economical  and  physical,  which  are  now  being  ap¬ 
proached  in  many  industries.  It  is  unprofitable  to  expand 
the  production  capacity  of  an  industry  beyond  the  capacity 
of  the  market  to  absorb  the  product.  Therefore  some 
other  way  of  enlarging  profits  or  of  maintaining  them 
must  be  found.  Reduction  in  cost  of  production  is  limited 
only  by  the  state  of  the  art  in  any  industry.  Intensive 
improvement  of  production  methods  is  here  directed,  not 
to  increased  output,  but  to  decreased  cost  of  present  out¬ 
put.  In  appreciation  of  these  plain  and  simple  truths, 
the  Universal  Portland  Cement  Company,  which  is  a 
subsidiary  of  the  United  States  Steel  Corporation,  is 
ajiproaching  the  completion  of  a  construction  and  re¬ 
construction  program  that  does  not  add  a  barrel  of 
cement  to  its  annual  output  but  does  decrease  the  cost 
per  barrel  produced.  In  these  improvements  modem 
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trolled.  Motor  sizes  are  shown  in  the  accompanying 
tabulation : 

Conveyor  .  No.  1  No.  2  No.  3  No.  4  No.  6  No.  7 

Horsepower  of  motor  40  60  20  40  20  20 

The  control  arrangements  of  each  conveyor  are  so 
interlocked  and  tied  in  with  the  whole  conveyor  system 
that  no  belt  can  be  started  unless  the  succeeding  con¬ 
veyors  that  receive  the  stone  are  already’  moving,  and 
stoppage  of  any  one  will  stop  all  preceding  belts  in  the 
system.  Each  conveyor  is  equipped  with  an  emergency 


concrete  dock  wall.  Back  bf  the  dock  wall  is  the  storage 
yard,  1 ,800  ft.  long  and  500  ft.  wide,  which  has  a  capac¬ 
ity  of  1,000,000  tons  of  stone  or  coal.  The  general  con¬ 
formation  of  the  harbor  is  apparent  from  the  accompany¬ 
ing  illustration. 

Calcite  limestone  is  brought  by  boat  from  Rogers  City, 
Mich.,  from  the  largest  quarry  in  the  world.  Two  types 
of  boats  are  used,  the  standard  lake  freighters  of  the 
Pittsburgh  Steamship  Company  and  the  self-unloaders  of 
the  Bradley  Transportation  Company.  The  former  are 
unloaded  from  the  dock  with  a  bridge  crane  of  585  ft. 
effective  working  span  running  the  whole  length  of  the 
storage  space  and  equipped  with  a  ten-ton  grab  bucket. 
This  crane  serves  not  only  to  unload  boats  but  to  move 
the  stone  about  in  the  yard,  as  will  be  described  later. 
The  self-unloading  type  of  boat  is  equipped  with  a  con¬ 
veyor  extending  lengthwise  through  its  hulls  and  lead¬ 
ing  to  a  feeding  elevator  and  a  swing  arm  conveyor  that 
carries  the  stone  over  the  side  of  the  boat  and  deposits 
it  in  the  storage  space. 

Paralleling  the  dock  wall  and  140  ft.  from  it  is  a  belt 
conveyor  1,200  ft.  long  housed  in  an  arched  concrete 
tunnel  11^  ft.  high  and  10  ft.  wide  at  the  bottom  built 
above  ground  in  the  storage  yard.  This  tunnel  has  hop¬ 
per  gates  in  its  roof  spaced  10  ft.  apart  so  that  the 
crushed  stone,  which  is  piled  over  the  tunnel,  may  be 
loaded  on  the  conveyor  at  various  points  along  its  length. 
The  bridge  crane,  heretofore  mentioned,  is  used  to  move 
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Stone  from  other  areas  in  the  storage 
space  to  the  pile  extending  along  the  /,  / 
length  of  the  tunnel.  Stone  from  the 
self-unloading  boats  does  not  norm- 
ally  have  to  be  rehandled,  since  the 
distance  from  the  tunnel  to  the  dock 
wall  is  so  calculated  as  to  permit  the 
discharge  from  the  vessel  to  fall  on 
the  pile  over  the  conveyor. 

From  the  end  of  the  tunnel  conveyor,  which  is  hori¬ 
zontal,  another  belt,  of  approximately  the  same  length 
as  the  first,  carries  the  stone  up  an  incline  to  a  distribut¬ 
ing  point,  where  it  may  be  discharged  on  either  one  or 
both  of  two  conveyors,  one  serving  mill  No.  6  and  the 
other  mills  Nos.  3  and  4.  This  second  belt,  with  another 
one  inclined  at  its  end,  delivers  the  stone  to  a  second 
distributing  point,  from  which  it  goes  to  mill  No.  3  or 
mill  No.  4  or  both. 

All  conveyor  drives  are  440-volt,  25-cycle,  750-r.p.m. 
squirrel-cage  induction  motors  started  directly  across  the 
line  by  means  of  magnetic  contactors  push-button  con- 
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drive  houses  indicates  at  these  points  which  conveyors 
are  in  operation. 

The  discharge  conveyors,  which  are  No.  3,  No.  6  and 
No.  7,  are  equipped  with  unloaders  that  are  movable  on 
rails  along  the  belt  length.  These  unloaders,  one  of 
which  is  illustrated,  permit  the  stone  to  be  discharged 
into  bins  at  points  along  the  line.  Conveyor  No.  1  in 
the  tunnel  is  also  supplied  with  side  rails,  on  which  rides 
a  small  loading  conveyor,  this  is  to  provide  means  so 
that  the  stone  will  not  drop  from  the  gates  in  the  top 
of  the  tunnel  directly  onto  the  belt,  under  which  kind  of 
treatment  it  would  not  last  long.  The  loader  conveyor 
car  is  equipped  with  a  ratchet  and  panel  device  for  open¬ 
ing  and  closing  the  tunnel  gates.  Energy  is  supplied  to 
the  5-hp.  motor  of  the  loading  conveyor  through  an  ex¬ 
tension  cord  100  ft.  long,  which  may  be  plugged  into 


AUTOMATIC  STOP  DEVTCE,  CENTRIFUGAL  OPERATED 

outlets  spaced  200  ft.  apart  in  the  tunnel.  This  contact 
arrangement  is  sufficient,  because  the  movements  of  the 
loading  conveyor  along  its  track  are  comparatively  in¬ 
frequent. 

Assuming  that  stone  is  delivered  from  the  pile  over 
the  tunnel  to  the  farthest  point  away  on  the  conveyor 
system — that  is,  to  the  end  of  No.  7  conveyor — the 
nominal  maximum  rate  of  energy  consumption  will  be 
about  105  kw.  The  end-to-end  conveyor  system  is  4,383 
ft.  and  the  rate  of  stone  delivery  is  350  tons  per  hour. 
The  energy  consumption  per  ton  per  1,000  ft.  of  stone 
transportation  is  thus  0.07  kw.-hr. 

The  bridge  crane  is  operated  by  direct  current  at  550 
volts.  It  has  two  hoisting  motors  of  175  hp.,  two  trolley 
motors  of  105  hp.  and  four  propulsion  motors,  two  at 
each  end  of  the  bridge,  of  40  hp.  The  propulsion  motors 
are  tied  in  Al^ith  a  control  device  that  limits  the  bridge 
skew  to  5  deg.  either  way  from  a  cross-line  perpendicular 
to  the  tracks.  The  circuit  of  these  motors  also  contains 
an  automatic  lockout  operated  by  an  anemometer,  which 
prevents  movement  of  the  bridge  when  the  wind  velocity 
exceeds  35  miles  per  hour. 

The  boat-unloading  dock  and  the  storage  yard  are 
floodlighted  by  units  mounted  on  steel  towers.  It  is  thus 
possible  to  proceed  with  unloading  and  conveyor  opera- 
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tion  unhampered  by  darkness.  Aside  from  the  fact  that 
the  mills  run  on  a  continuous  process  through  the  24 
hours  of  the  day,  it  would  be  a  huge  waste  of  money  to 
wait  for  daylight  to  unload  a  boat  and  thus  keep  the 
boat  investment  of  a  million  or  more  dollars  lying  idle 
for  hours  at  a  time. 

No  estimate  is  made  as  to  the  reduction  in  cost  per 
barrel  of  cement  that  is  effected  by  this  conveyor  system, 
but  it  is  apparent  that  the  system  will  affect  costs  in  a 
marked  degree.  It  is  by  such  applications  of  engineer¬ 
ing  brains  and  electric  power  that  American  industry  is 
able  to  pay  high  wages  to  labor  and  to  produce  cheaply 
and  in  quantity. 

Earth  Auger  Reduces 
Pole-Setting  Costs 

INTERESTING  economies  have  been  effected  in  the 
digging  of  post  holes  in  the  Port  Clinton  division  of  the 
Ohio  Public  Service  Company  through  the  use  of  a 
ix)wer-driven  cutter  and  scarifier.  This  device  is  capable 
of  drilling  holes  22  in.  in  diameter  and  6  ft.  deep.  It  is  of 
the  trailer  type  and  solid  rubber-tired  wheels  provide  easy 
and  quiet  operation. 

The  drill  has  been  used,  according  to  a  report  by  the 
A.  C.  Neilsen  Company  of  Chicago,  Ill.,  on  all  types  of 
work.  Holes  have  been  sunk  with  the  machine  along 
railroad  rights-of-way,' along  county  highways  where  it 
has  been  necessary  to  push  the  unit  through  fields  of 
stubble  or  plowed  ground  in  order  to  dig  at  the  desired 
distance  from  the  center  line  of  the  road,  and  along  roads 
where  deep  drainage  ditches  made  it  necessary  to  run  over 
the  ditch  on  planks. 

Under  all  normal  conditions  the  drill  has  performed 
satisfactorily  in  gravel  hardpan,  loam  and  clay  soils  and 
on  uneven  ground.  When  rocks  are  encountered  in  sticky 
clay,  time  is  saved  by  lifting  the  drill  from  the  hole  and 
prying  out  large  stones  by  hand.  In  all  other  soil  the 


COMPARISON  OF  HOLE-DIGGING  COSTS  BUDA-HUBRON  EARTH 
DRILL  VS.  HAND  METHODS 


Operating  Costs,  Earth  Drill: 


Annual  charges: 

Depreciation,  $1,637  five-year  life .  $327.40 

Averse  intore8t,*6/5  X  $1,637  X  0.06/2 .  58.93 

Repairs,  estimate  allowance .  300.00 

Allowance  for  administrative  expense,  I  per  cent .  16.37 


Total  per  year .  $702.  70 

Daily;  operating  cost: 

Daily  fixed  charge  (baaed  on  125-day  operating  use) .  $5. 62 

Gasoline,  average  3  gal.  at  $0.21  for  eight-hour  run .  0. 63 

Oil,  4  qt.  at  $0. 25  for  6-da7  period .  0.16 

Grease .  0.01 


Total  machine  cost  per  day  of  operation .  6.43 

Operating  labor,  6  men  X  nine  hours  at  $0.  50 .  27.00 


Total  daily  gang  and  machine  cost .  $33. 43 


Cost 

Saving  by  Drill  Reduction 
Earth  Drill  Hand  Digging  per  per  by  Drill, 

Comparative  Unit  Costs  No.  Cost  No.  Cost  Hole  Day  Per  Cent 
I.  Worst  conditions: 

Minimum  holes  per  day.  15  I 


Maximum  cost  per  hole. . 

$2.23 

$4  50 

$2.27  $34  05 

50 

2.  Average  conditions: 

Holes  per  day .  25 

2 

Cost  per  hole . 

$1.34 

$2.25 

$0.91  $22.75 

40 

3.  Beet  conditions: 

Maximum  holes  per  day..  35 

4 

Minimum  cost  per  hole . . 

$0.96 

$1.12 

$0.16  $5.60 

14 

Increase  in  Production  Per  Man: 

Per  Cent 

Condition  1 . 

.  150 

Condition  2 .  108 

Condition  3 .  46 

Annual  Saving  bv  Use  of  DrUl: 

Assiuning  125  days  operation  in  average  soil,  $22.75  X  1 25  days _  $2,843. 75 

Net  annual  return  on  investment,  per  cent .  174 

*Ailowing  for  interest  earned  by  depreciation  reserve. 
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drill  works  unaided.  Drilling  is  done  during  all  seasons  10  to  12  min.  Records  on  the  first  job  operated  showed 

of  the  year.  When  excessive  frost  is  encountered,  the  the  following  averages: 
hole  is  usually  started  with  a  pick.  A  six-man  crew  has 
been  found  to  work  to  best  advantage  with  the  drill. 

The  machine  is  centered  over  a  marker,  the  earth  spuds 
at  each  side  of  the  drill  head  are  placed  in  position  on  the 
ground  to  take  the  strain  from  the  wheels  and  springs  of 


Per  Cent 
25 
18 
67 


Moving:  machine  200  ft.  per  hole. . . 

Setting  up  the  machine . 

Drilling  in  hardpan  and  wet  gravel 


Subsequent  performance  has  demonstrated  that  during 
the  usual  working  period  of  eight  hours  out  of  the  normal 
nine-hour  day,  from  15  to  35  holes  are  sunk.  The  aver¬ 
age  production  is  25  holes.  In  addition  to  justifying  its 
purchase  through  cost  reduction,  the  drill  digs  a  better 
hole  than  can  be  dug  by  hand  and  possesses  valuable 
time-saving  features. 

The  accompanying  figures  of  comparative  costs  for 
machine  and  hand  digging  have  been  prepared  as  a  Niel¬ 
sen  certified  performance  survey. 


Protective  Equipment  for  2,300-Volt 
Lines  and  Outdoor  Substations 

(a)  Protective  equipment  for  2, 300- volt  line.  Mini¬ 
mum  dimension  yd  of  11^  in.  requires  a  pole  with  at  least 
an  8-in.  diameter  top.  If  top  is  less  than  8  in.,  use  4-in. 
square  washers  between  pole  and  back  arm  to  get  this 
dimension.  When  power  is  furnished  from  the  com¬ 
pany’s  primary  lines  directly  to  the  customer’s  rotating 
apparatus,  protective  equipment  as  shown  shall  be  installed 
on  the  pole  ahead  of  the  company’s  service.  When 
power  is  furnished  from  a  25-kv.  substation  directly  to 
the  customer’s  rotating  apparatus,  protective  equipment 
as  shown  shall  be  installed  on  the  pole  ahead  of  the  com- 


PORTABLE  MACHINE  OF  LIGHT  CONSTRUCTION  DIGS  POLE  HOLES 


Standard  6900  vott 
dead  end 

.  -Johnson  c.lamp- 


mach.  bolts 
i  "Round  gatv. 
washers  . 


,  Standard  €900 
volt  dead  end 


}  utO"  6a/v 
moch  bolts 
Round  gatv 
washers  / 


■'Run  this  lead  from 
line  wire  to  aerial 
lead  of  lightning 
arrester  then  tiack 
along  itself  and 
connect  to  choke 
coif 

•Tape  wires  together 
at  this  point 

'Wrapped  and 

soldered 

connection 


X 5" Mach  both 


Choke 

coH 


Use  6900  volt 
insulators  on 
at!  installations' 


Lightning, 


2,300-volt  Protective  Equipment 
Standards  of  West  Penn  System 
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Transmission  Line  Insulation’ 

Advantages  and  limitations  of  wood.  Theory  of  insulation 
developed.  Test  data  in  line  and  field. 

Economic  balance  outlined 


By  A.  O.  Austin 

Chief  Engineer  Ohio  Insulator  Company 


IT  IS  beginning  to  be  appreciated  that  the  increased 
size  and  complication  of  system,  together  with  the 
larger  amounts  of  energy  which  have  to  be  inter¬ 
rupted,  make  it  exceedingly  difficult  to  provide  higher 
standards  of  service,  even  though  cost  is  not  taken  into 
account.  For  many  systems  a  greater  degree  of  relia- 


transmission  line  be  improved  wherever  possible,  even  at 
considerable  expense. 

It  is  evident  that  if  a  high  degree  of  reliability  can  be 
established  in  transmission  lines  much  costly  duplication 
can  be  eliminated.  A  good  single  circuit  that  is  free 
from  flasho vers  or  bird  trouble  frequently  gives  much  bet- 


FIG.  1 — COMPARATIVE  TEST  AT  70,000  CYCLES.  FIG.  2 — INSULATOR  WITH  BONDED  PINS  AND  SINGLE  GAP 
IN  GROUNDED  LEAD  ARCING  AT  554-KV.  PEAK,  70,000  CYCLES 
Small  tower  on  left  of  Fig.  1  is  equipped  with  ten-section  short-spaced  string  and  controls.  Large  tower  with 
fourteen-section  string  of  61-in.  section  lengths.  Arc  striking  from  ring  and  conductor  to  tower.  690-kv.  peak. 


bility  cannot  be  hoped  for,  as  apparently  the  limits  have 
been  reached  even  with  elaborate  relay  protection,  for  it 
becomes  practically  impossible  to  provide  selective  relay 
action  and  still  clear  the  line*  quickly  enough  to  prevent 
serious  damage.  The  short  circuits  due  to  an  arc  to 
ground  on  the  line  not  only  endanger  the  apparatus  but 
may  cause  considerable  time  outage  due  to  clearing  and 
putting  the  circuit  back  in  commission,  even  though  no 
time  be  required  for  repairing  apparatus,  insulators  or 
conductors.  Most  of  these  troubles  must  of  necessity 
increase  with  the  connected  size  of  the  system,  and 
unless  it  is  possible  to  split  up  the  system  into  smaller 
units,  it  is  highly  advisable  that  the  reliability  of  the 

*Abstract  of  paper  presented  before  the  International  High- 
Tension  Congress,  Paris,  June  23,.  1927. 


ter  service  than  two  inferior  circuits.  Although  the  two 
parallel  circuits  may  have  a  greater  theoretical  reliability, 
the  total  number  of  outages  and  the  total  loss  of  time 
may  greatly  exceed  that  for  the  single  circuit  of  high 
reliability.  Since  the  cost  of  a  single  circuit  is  usually 
very  much  less  than  that  of  a  double  circuit,  the  system 
having  a  few  high-grade  circuits  may  be  much  better 
not  only  from  the  operating  standpoint  but  from  the 
earning  standpoint  as  well.  For  these  reasons  much 
time  and  effort  have  been  spent  upon  the  various  factors 
affecting  reliability  and  particularly  those  that  can  be 
utilized  to  prevent  arcs  between  conductor  and  ground 
on  the  transmission  system. 

It  has  long  been  known  that  many  wood  pole  lines 
were  free  from  line  interruptions  due  to  flashover  of  the 
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FIG.  4 — COMPARATIVE  FLASIIOVER  TESTS  FOR  INSULATOR  MOUNTED 
ON  LEAD  TIP  PINS  WITH  VARIOUS  TYPES  OF 
CONSTRUCTION  ;  60,000  CYCLES 

insulators,  although  not  always  free  from  burned  or 
shattered  structures.  In  many  instances  lightning  rods, 
ground  wires,  guys  and  metal  arms  were  used  to  elimi¬ 
nate  the  shattering  or  burning.  Lines  that  were  having 
trouble  from  burning  were  generally  improved,  but  in 


FIG.  3 — EFFECT  OF  TRANSMISSION  CONDUCTOR  HEIGHT  ABOVE 
GROUND  UPON  THE  RISE  IN  POTENTIAL  WHEN  A 
BOUND  CHARGE  IS  RELEASED 

Assumed  data: 

Capacity  to  grround  at  25  ft.  =  100  per  cent. 

Capacity  used  one  of  three  conductors  spaced  6  ft. 

Potential  induced  on  conductor  at  25  ft.  =  625  kv. 

El  =  Rise  in  potential  uniform  at  25  kv.  per  foot. 

£•=  Actual  rise  in  potential  neslecting  effect  of  corona  on  O. 

Qh  2.6A 

Em  =  -  =  fcV - 

Ch  Ck 

CrS  =  Effective  capacity  to  around  based  on  caiiaclty  of  one 
conductor  at  25  ft. 


general  the  elimination  of  the  insulation  furnished  by 
the  wood  resulted  in  increased  flashovers  due  to  lightning 
and  birds. 

The  many  observations  and  applications  made  over 
a  period  of  years  have  led  up  to  the  present  theory  and 
application  of  the  insulated  ground  wire  and  the  counter¬ 
potential  wire. 

By  far  the  greater  number  of  arcs  to  ground  are  due 
to  the  potential  rise  upon  the  release  of  a  bound  charge 
following  a  stroke  of  lightning  near  the  line.  The  investi¬ 
gations  carried  out  by  Norinder  and  by  others  using 
the  klydonograph  have  given  much  needed  information 
as  to  the  nature  of  lightning  and  the  stresses  set  up  by  it. 
Since  the  conditions  set  up  by  lightning  will  differ  with 
the  season  and  location  of  the  line,  and  will  vary  widely, 
it  is  impossible  to  predict  just  what  conditions  will  exist 
on  the  line.  Although  there  will  always  be  considerable 
uncertainty  as  to  the  electrical  conditions  through  which 
the  line  must  operate,  this  should  not  detract  from  a 
study  and  application  of  the  factors  determining  the 
relative  insulating  value  of  various  structures,  as  the 
relative  merits  of  the  two  types  may  be  quite  different 
and  maintain  approximately  the  same  relation  throughout 
a  wide  range  of  conditions. 

A  charged  cloud  above  the  earth  sets  up  an  electrostatic 
field  dependent  upon  the  charge  of  the  cloud  and  distance 
above  the  earth.  If  a  conductor  under  the  cloud  is  per¬ 
fectly  insulated  and  does  not  extend  beyond  the  limits 
of  a  uniform  field  set  up  by  the  cloud,  its  presence  will 
have  no  effect  upon  the  electrostatic  field,  and  the  dis¬ 
charge  of  the  cloud  will  not  release  a  bound  charge. 

This  condition  can  exist  for  a  relatively  short  distance 
only  as  the  conductor  will  run  through  or  pass  out  of 
the  electrostatic  field  set  up  by  the  cloud.  It  is  evident 
that  even  though  it  were  possible  to  insulate  the  con¬ 
ductor  perfectly  a  bound  charge  would  exist  in  the  elec¬ 
trostatic  field  set  up  by  the  charged  cloud.  For  a  long 
line,  even  though  the  conductors  were  perfectly  insu¬ 
lated  against  leakagje,  this  bound  charge  would  be  almost 
as  large  as  though  the  conductor  were  connected  directly 
to  earth. 

In  practice,  however,  the  leakage  over  the  insulator 
or  through  the  grounding  neutral  of  the  transformer 
connections  is  equivalent  to  connecting  the  conductor  to 
earth,  as  the  bound  charge  has  ample  time  to  build  up 
on  the  conductor  due  to  the  relatively  slow  change  in  the 
field  as  the  cloud  moves  over  the  transmission  line. 

Following  the  discharge  of  the  cloud,  the  electrostatic 
field  collapses  and  the  bound  charge,  Q,  will  be  released,^ 
which  will  raise  the  potential  of  the  conductor  in  accord¬ 
ance  with  the  well-known  electrostatic  laws. 

Before  the  discharge  of  the  cloud  the  conductor  may 
be  regarded  as  connected  to  earth  and  as  forming  a 
condenser  with  the  cloud.  After  the  discharge  of  the 
cloud  the  conductor  may  be  regarded  as  forming  a  con¬ 
denser  with  earth.  This  conception  is  of  considerable 
importance  in  analyzing  the  problem. 

The  potential  E  at  any  point  along  the  conductor  will 
depend  upon  the  charge  Q  and  inversely  upon  the  electro¬ 
static  capacity,  or,  ^ 


(1) 


If  E  exceeds  the  arcing  potential  for  the  insulator  or 
support,  a  discharge  takes  place,  which  is  usually  fol¬ 
lowed  by  a  power  arc.  If  F  does  not  exceed  the  effective 
insulating  value  of  the  supports,  the  charge  flows  away 
on  the  conductors  and  the  potential  falls  rapidly  due  to 
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FIG.  5 — INSULATOR  MOUNTED  ON  STEEL  PINS  BONDED  TO  TOP  HORN  OF  PROTECTING  GAPS. 
VOLTAGE  LIMITED  BY  ARC  FROM  CONDUCTOR  TO  STEEL  POLE  NEAR 

LINE  AT  690-KV.  peak,  70,000  CYCLES 


FIG.  6 — INSULATOR  MOUNTED  ON  GROUNDED 
STEEL  PINS  ARCING  AT  238-KV., 
70,000  CYCLES 


electrostatic  absorption,  to  corona  losses,  resistance  losses  of  the  conductors  above  ground.  Substituting  for  Q  in 
in  the  conductors  and  ground  and  to  the  transfer  of  equation  1 
electrostatic  to  electromagnetic  energy. 

Where  the  electrostatic  field  breaks  down  quickly,  the 
impedance  of  the  conductors  is  too  high  to  afford  relief 
by  allowing  the  charge  to  flow  away  quickly  enough, 
hence  the  electrical  properties  in  the  immediate  field  only 
must  be  considered. 

Neglecting  the  size  of  the  conductor,  the  charge  on  the 
conductor  will  vary  directly  as  the  strength  of  the  elec¬ 
trostatic  field  and  approximately  as  the  height  of  the 
conductor  above  earth,  or, 

Q  Hh  (2) 

where  H  is  the  strength  of  the  field  and  h  is  the  height  Since  the  induced  potential  will  increase  approximately 


If  we  assume  that  the  same  electrostatic  conditions 
exist  we  can  compare  the  relative  potential  rises  Ex  and 
£2  of  two  systems  for 


•INSULATC*  MOUNTED  ON  METAL  PINS  WITHOUT  BONDS  OR  GROUND  LEADS.  FIG.  8 — INSULATOR  MOUNTED  ON  WOOD  PIN, 

VOLTAGE  LIMITED  BY  ARC  FROM  CONDUCTOR  TO  STEEL  NEAR  WOOD  POLE,  WOOD  ARM  AND  STEEL  BRACE, 

LINE  AT  690-KV.  peak,  70,000  CYCLES  BUT  NO  GROUND  LEAD 

In  the  illustration  at  rieht  discharge  takes  place  from  conductor  to  underground  brace 
at  590-kv.  peak,  70,000  cycles,  limiting  voltage  which  can  be  applied 
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as  the  eflFective  height  of  the  conductor  above  ground, 
it  will  be  seen  that  the  high  towers  or  high  ground  clear¬ 
ance  should  be  avoided  if  danger  of  arcing  potentials  is 
to  be  kept  down. 

Controlling  the  Factor  C 

The  bound  charge  Q  on  a  conductor  a  under  a  cloud 
will  depend  upon  the  height  h,  the  strength  of  the  field 
and  the  size  of  the  conductor  in  accordance  with  the  well- 
known  electrostatic  laws.  If  two  other  conductors  are 
placed  close  to  conductor  a,  it  is  evident  that  the  number 
jof  lines  of  force  or  the  charge  Q  will  be  lower  for  a, 
although  the  height  and  strength  of  field  remain  the 
same.  The  bound  charge  on  a  will  be  the  same  regardless 
of  whether  the  conductors  b  and  ai  are  insulated  or 
grounded,  as  the  leakage  over  the  insulator  is  sufficient 


Comparative  Cost  of  Different  Types  of  Pin  Type 
Construction  Based  on  Same  Effective  Insulating 
Value  or  Flashing  Potential  for  Stresses  Induced 
by  Lightning  or  High  Freguency 


having  a  large  number  of  conductors  spaced  close  to¬ 
gether.  Poles  with  a  large  number  of  conductors  with¬ 
stand  severe  electrical  storms,  although  the  same  class 
of  poles  carrying  only  a  few  conductors  will  be  seriously 
damaged. 

There  are,  of  course,  other  factors  such  as  the  capacity 
to  ground  and  the  lower  high-frequency  impedance  due 
to  the  large  number  of  conductors,  but  the  small  bound 
charge  per  conductor  combined  with  the  others  is  appar¬ 
ently  sufficient  to  account  for  the  satisfactory  perform¬ 
ance. 

If  we  assume  that  Q  increases  approximately  as  the 
height  h  above  ground  and  we  neglect  the  factor  N,  it  is 
necessary  only  to  determine  C  in  comparing  two  systems 
of  the  same  spacing  but  of  different  heights.  Most  trans¬ 
mission  line  calculations  deal  with  the  capacity  between 
conductors,  but  for  determining  the 
potential  rise  upon  the  release  of  a 
bound  charge  it  is  the  effective  capac¬ 
ity  of  a  conductor  to  ground  or  to  a 
conductor  of  lower  potential  that  must 
be  considered.  This  factor  C  has 
received  much  attention  in  designing 
aerials  for  radio  transmission. 

The  effect  of  height  h  on  the  capac¬ 
ity  of  a  single  conductor  is  shown 
in  Fig.  3. 

Since  Q  increases  approximately  as 
h,  the  effective  rise  in  potential  fol¬ 
lowing  the  release  of  a  bound  charge 
will  be 


„  Kh 


(6) 


600  800  \000 
Arcing  Voltage  Kv.  Peak. 

FIG.  9 — WOOD-POLE  CONSTRUCTION  WITH  WOOD  PINS,  CROSSARMS  AND  BRACES  GIVES  LOWEST 
COST  PER  KV.  BUT  MECHANICAL  STRENGTH  AND  SERVICE  CONTINUITY 


The  lower  capacity  to  ground  at 
the  greater  heights  has  a  material 
effect  in  raising  E,  as  shown  in  Fig.  3. 
It  is  seen  that  the  tendency  to  increase 
the  effective  ground  clearance  requires 
greater  insulation  to  offset  the  higher 
induced  voltage. 

The  Ground  Wire 


MODIFY  GENERAL  CONCLUSIONS 


to  ground  the  conductors  effectively  for  the  accumulation 
of  a  bound  charge. 

This  conception  is  important,  for  it  is  not  generally 
recognized  that  the  bound  charge  on  conductor  a  will  be 
the  same  whether  b  and  ai  are  power  conductors  or 
ound  or  earth  wires  with  direct  connections  to  ground, 
he  charge  Q  on  a  conductor  will  then  depend  upon  the 
number,  size  and  relation  of  other  conductors  or, 


Qn  n 
oc  - 


mi 

aN 
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If  the  wire  b  in  Fig.  13  is  grounded 
at  every  structure  or  at  least  at  .every 
few  structures  by  the  structure  itself 
or  by  a  low-resistance  conductor  in  the 
case  of  a  wooden  pole,  the  released 
bound  charge  will  be  free  to  flow  to  ground  and  the  con¬ 
ductor  b  will  assume  an  earth  potential  while  the  potential 
is  still  high  on  the  insulated  power  conductors  a  and  ai. 
Since  there  is  an  appreciable  voltage  between  a  and  b,  the 
electrostatic  capacity  between  a  and  b  as  well  as  a  and 
ground  will  tend  to  store  energy  and  thus  keep  down  the 
rise  in  potential.  The  potential  with  a  ground  wire  Eg 
will  then  be 

KQA 


The  factor  aN  is  depefeidfnt  upon  the  number  and  re¬ 
lation  of  conductors^  having.4i>mutual  influence  upon  each 
other  and  is  an  appreciable  factor  that  can  be  utilized 
to  advantage  in  many  cases.  Although  the  total  charge 
Q  for  all  the  conductors  in  a  given  group  will  be  greater, 
the  charge  on  a  single  conductor  will  be  much  less  than 
would  exist  were  the  other  conductors  not  present. 

This  factor  undoubtedly  accounts  for  the  apparent 
immunity  from  damage  of  telephone  and  telegraph  lines 


F  -  (7) 

-  (C,  -f  C,.)  ^  ^ 

where  Cg  is  the  effective  capacity  between  conductor 
and  ground  and  Cgw  is  the  effective  capacity  between  the 
conductor  and  the  ground  or  earth  wire.  It  is  evident 
that  if  the  ground  wire  is  to  be  effective,  there  must  be 
an  appreciable  electrostatic  capacity  between  it  and  the 
power  conductors. 

From  the  previous  discussion  it  will  be  seen  that  the 
functioning  of  the  ground  or  earth  wdre  may  be  divided 
into  two  stages,  the  effect  on  Q  and  the  increase  in 
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FIG.  10 — COMPARATIVE  TEST  UNDER  IMPACT  OF  1,230,000  VOLTS  PEAK 

2,500  watt-seconds  electrostatic  energy.  The  four-section  short¬ 
spaced  insulator  with  insulated  control  and  wood  pole  and  arm  on 
left  showed  no  sign  of  distress  on  several  impacts  sufficient  to 
flash  the  twelve-section  link  insulator  on  the  right. 

the  absorbing  capacity.  Previous  to  the  release  of  the 
bound  charge  the  ground  wire  tends  to  reduce  the  charge 
on  a  conductor.  This  reduction,  however,  does  not  de¬ 
pend  upon  low-resistance  ground,  as  the  reduction  would 
be  the  same  even  if  the  conductor  were  insulated.  Fol¬ 
lowing  the  release  of  the  bound  charge,  the  ground  wire 
loses  its  charge  quickly  and  it  then  acts  as  a  condenser. 

When  the  ground  resistance  is  high,  the  charge  from 
the  ground  wire  tends  to  raise  the  potential  of  the  tower, 
cutting  down  the  potential  over  the  insulator.  When 
the  ground  resistance  is  low  so  that  the  potential  of  the 
tower  will  rise  but  little,  the  resistance  of  the  ground 
wire  should  be  low  so  that  its  absorbing  capacity  rises 
as  nearly  as  possible  with  the  potential  on  the  power  con¬ 
ductor.  In  general  the  effective  absorbing  capacity 
rather  than  low  impedance  in  the  ground  wire  is  the  more 
important  factor  unless  points  of  grounding  are  widely 
separated.  Two  small  ground  wires  are  preferable  to 
the  same  area  in  one  large  ground  wire. 

Insulating  the  Ground  Wire 

By  an  insulated  ground  wire  is  meant  a  ground  wire 
that  is  insulated  from  a  wood  structure  but  grounded 
periodically  just  as  any  ground  or  earth  wire  mounted 
on  a  wood  pole  or  structure.  The  ground  lead  must  be 
brought  down  free  of  the  pole,  however,  so  that  the 
insulation  of  the  pole  will  not  be  eliminated. 

There  has  never  been  any  question  as  to  the  effective 
insulation  furnished  by  wood  in  transmission  structures, 
although  many  wood  pole  lines  have  had  the  insulating 


FIG.  11 — ^TEST  UNDER  IMPACT  OF  1,230.000  VOLTS  PEAK 
2,500  watt-seconds  available  energy ;  66-kv.  insulator  on  steel 
pin  and  wood  structure  showed  no  sign  of  distress. 


value  reduced  or  entirely  eliminated  by  down  leads  or 
ground  wires.  Many  of  the  early  high-tension  lines  were 
carefully  planned  so  as  to  eliminate  metal  from  the  struc¬ 
ture  and  in  at  least  one  instance  wood  insulators  were  used 
directly  in  series  with  suspension  insulators.  Although 
wood  was  regarded  as  an  insulator  by  many  pioneer 
transmission  engineers,  its  value  has  been  largely  lost 
sight  of  during  recent  years,  and  its  shortcomings  under 
increased  mechanical  loads  have  appeared  more  prom¬ 
inent. 

Fig.  4  shows  several  different  types  of  construction 
tested  to  arcing  potential  at  60,000  cycles,  the  energy 
being  supplied  by  a  large  oscillator  or  loading  coil.  This 
class  of  test  has  been  questioned,  but  it  must  be  remem¬ 
bered  that  where  wood  is  used  in  series  with  an  insulator, 
this  test  will  give  lower  values  than  an  impact  having  a 
very  steep  wave  front.  If  an  insulator  on  a  wet  pole 
will  give  an  arcing  value  of  500  kv.  peak,  an  impact  of 
approximately  twice  this  value  will  be  required  to  cause 
flashover.  Under  operating  conditions  the  flashover 
value  will  probably  lie  somewhere  between  these  values, 
hence  the  relative  values  in  Fig.  4  are  of  great  impor¬ 
tance. 

The  discharges  or  arcs  sent  out  by  an  oscillator  have  a 
velocity  apparently  comparable  to  that  of  light  or  light¬ 
ning.  In  fact,  it  would  appear  that  the  final  breakdown 


FIG.  12 — ^TEST  UNDER  IMPACT 

Discharge  striking  from  conductor  through  arm  to  down  lead 
placed  on  center  line  of  pole  at  1,000,000  volts.  Discharge  entered 
arm  through  bolt  blowing  piece  out  of  arm. 

of  any  large  air  gap  is  to  a  large  extent  self -propagating 
and  takes  place  at  a  high  velocity,  the  discharge  depend¬ 
ing  upon  a  stored  electrostatic  energy.  There  is  much 
evidence  to  back  this  theory,  which  applies  regardless  of 
frequency  and  explains  very  largely  certain  classes  of  line 
discharges. 

In  support  of  this  several  impact  tests  were  run.  Fig. 
10  shows  the  effective  combination  of  insulator  and  pole, 
as  no  discharge  takes  place  under  an  impact  that  causes 
discharge  over  the  large  string.  In  Fig.  11  a  66-kv. 
insulator  mounted  on  a  wood  pole  withstood  impacts 
that  flashed  very  large  suspension  strings  in  multiple. 
In  Fig.  12  the  only  insulation  furnished  by  the  structure 
is  that  provided  in  the  wood  arm,  as  a  conductor  has 
been  run  down  the  pole.  It  will  be  noted  that  it  took 
approximately  1,000,000  volts  peak  under  impact  to  dis¬ 
charge  from  conductor  through  or  over  the  arm. 

The  tests,  as  well  as  operating  experience,  tend  to  indi¬ 
cate  that  wood  insulation  is  at  least  as  effective  as  that 
shown  by  oscillation  or  in  Fig.  10. 

These  illustrations  all  go  to  show  that  the  insulation 
furnished  by  the  pole  may  have  a  much  higher  value  than 
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that  of  the  insulator  in  preventing  flashovers  during 
lightning.  It  is  therefore  possible  to  raise  the  potential 
on  the  conductor  where  the  wood  is  effective  until  an 
arc  strikes  to  the  insulated  ground  wire,  to  the  down 
lead  or  over  the  combined  insulation  of  the  insulator 
holding  the  conductor  and  the  insulator  supporting  the 
ground  wire. 

The  tests  show  that  where  a  reasonable  electrostatic 
balance  is  obtained,  an  insulator  of  equivalent  size  to 
that  insulating  the  conductor  will  double  the  potential 
or  voltage  necessary  to  arc  from  conductor  to  ground 
over  the  two  insulators  that  are  really  in  series.  Where 
wood  is  used  between  the  two  insulators  and  discharge 
does  not  take  place  to  the  down  lead,  even  higher  values 
may  be  obtained  than  the  2  to  1  value  for  an  insulator 
mounted  on  a  steel  pole  or  grounded  pin. 

The  increased  flashover  potential  for  the  insulated 
ground  wire  is  very  important,  as  this  not  only  makes  it 
possible  to  carry  a  higher  potential  on  the  conductor 
but  greatly  increases  the  coupling  or  absorption  due  to 
the  ground  wire. 

The  Counter- Potential  or  Charging  Wire 

Where  the  insulation  of  the  wood  can  be  fully  utilized, 
a  reliable  insulator  only  is  needed  to  give  an  exceedingly 
high  equivalent  arcing  potential.  In  many  instances. 


FIG.  13 — SHIELDING  ACTION  OF  SEVERAL  CONDUCTORS  WHEN 
UNDER  A  CHARGED  CLOUD 


however,  this  form  of  construction  cannot  be  used  owing 
to  danger  of  burning  or  shattering  of  the  structure. 

In  an  attempt  to  make  use  of  the  advantages  of  wood 
and  eliminate  its  disadvantages  a  new  type  of  construc¬ 
tion  has  been  developed.  This  construction  is  of  par¬ 
ticular  interest,  as  it  may  be  applied  to  many  existing 
steel  tower  lines  as  well  as  to  wood  pole  structures. 

In  general  the  counter-potential  system  consists  in  rais¬ 
ing  the  potential  of  the  top  of  the  structure  supporting 
the  insulator  by  the  release  of  a  bound  charge.  For  a 
wood  pole  line  this  is  readily  accomplished  by  placing  a 
conductor  parallel  with  the  power  conductor  and  tying 
it  into  the  metal  arms  supporting  the  insulators,  the  sec¬ 
tion  of  pole  below  the  metal  arms  being  used  as  an 
insulator.  Since  the  jxitential  of  the  structure  and  poten¬ 
tial  of  the  conductor  will  rise  together  following  the 
collapse  of  a  field  over  the  line,  the  only  stress  carried 
by  the  insulator  will  be  that  due  to  normal  frequency  and 
the  difference  of  potential  between  the  charging  or  coun¬ 
ter-potential  wire  and  the  conductors. 

If  the  counter-potential  wire  is  placed  above  the  struc¬ 
ture  or  power  conductors,  the  top  of  the  pole  or  cross- 
arms  may  be  given  a  higher  potential  than  that  of  the 
power  conductors  so  that  the  tendency  will  be  to  dis¬ 
charge  from  structure  to  conductor  rather  than  from 
conductor  to  tower.  As  the  counter-potential  wire  may 


provide  a  greater  charge  than  that  on  the  conductor,  it 
is  possible  to  counteract  the  leakage  over  wet  poles  or 
for  bleeding  resistances  placed  along  the  line  between 
cross-arms  and  ground. 

The  counter-potential  wire  may  be  carried  into  the 
station  and  grounded  through  a  resistance,  reactance  or 
suitable  breaker,  or  it  may  be  tapped  some  distance  out 
from  the  station  where  it  is  desired  to  bring  full  pro¬ 
tection  against  arc-over  up  to  the  station.  This  conductor 
removes  the  danger  of  burning,  which  frequently  limits 
the  use  of  wood  poles.  This  type  of  construction  also 
provides  a  fairly  low-resistance  path  for  normal  fre¬ 
quency  currents  so  that  relays  and  circuit  breakers  will 
clear  the  line  with  certainty  in  case  of  an  accidental 
ground  or  destruction  of  an  insulator.  The  counter¬ 
potential  wire  may  be  used  for  stiffening  some  types  of 
structures  and  even  for  communication  where  a  slight 
amount  of  insulation  is  used. 

Where  the  impedance  of  the  counter-potential  wire  is 
the  same  as  that  of  the  conductors,  the  charge  will  flow 
along  this  wire  at  the  same  rate  as  that  on  the  conductor, 
reducing  the  potential  on  the  insulators  subject  to  the 
wave.  As  the  potential  falls  rapidly,  a  fine  balance  is 
not  necessary,  particularly  where  insulators  of  good  size 
are  used  in  combination  with  good  sections  of  wood  in 
the  structure. 

Where  burning  and  relay  operations  may  be  neglected, 
the  charging  current  from  the  insulators  and  the  bound 
charge  on  the  metal  cross-arms  will  usually  throw  much 
stress  on  the  pole  and  prevent  a  flashover  of  the  insu¬ 
lator.  In  case  an  insulator  flashes  on  a  lower-resistance 
pole,  the  leakage  current  at  normal  frequency  may  not 
clear,  however. 

Counter-Potential  Wire  on  a  Steel  Tower 

Placing  an  insulating  section  only  in  a  steel  tower  will 
raise  its  potential  but  little,  even  though  a  considerable 
jiortion  of  the  tower  is  above  the  conductors,  as  the 
capacity  to  ground  is  too  high.  In  order  to  be  of  greatest 
benefit  the  insulating  section  should  be  below  the  line 
of  conductors  so  that  an  arc  will  not  take  place  from 
the  conductor  to  the  grounded  section  below  the  wood 
section.  Placing  one  or  more  counter-potential  conduc¬ 
tors  well  up  on  the  tower  makes  it  possible  to  raise  the 
potential  of  the  insulated  section  and  also  to  protect  the 
wood  section  from  burning. 

A  tower  of  this  type  is  shown  to  the  left  in  Fig.  1, 
although  the  wood  zone  is  jumpered  during  the  test 
shown  in  the  illustration.  Where  sufficient  charging 
current  and  insulation  are  supplied  to  raise  the  potential 
of  the  top  of  the  tower,  very  high  arcing  potentials  are 
obtained.  In  this  case  the  field  set  up  by  the  tower  is 
used  to  advantage  and  the  wide  face  does  not  produce 
a  serious  problem. 

Although  the  electrostatic  capacity  between  conduc¬ 
tors  and  the  tower  top  will  cause  an  appreciable  potential 
to  be  developed  over  the  insulating  section,  the  efficiency 
of  the  combination  will  usually  be  low,  due  to  a  cascade 
arc.  Wood  sections  of  ample  strength  may  be  designed 
for  most  towers  or  A  frames.  The  common  H  frames 
having  wood  poles  and  steel  arms  may  have  a  charging 
wire  easily  installed. 

Protection  from  Direct  Strokes 

In  the  preceding  the  bound  charge  has  been  considered. 
Although  most  potentials  are  induced,  the  direct/ stroke 
must  be  considered. 

In  Fig.  12  the  lightning  rod  or  jumper  down  the  pole 
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protects  it  from  shattering.  The  arm,  having  no  protec¬ 
tion,  was  shattered  by  the  impact  which  is  seen  striking 
into  the  arm.  By  using  a  shielding  type  of  gap  to 
protect  wood  sections  it  is  possible  to  prevent  them  being 
shattered  and  still  develop  a  very  high  insulating  value 
for  the  shielded  section. 

The  cost  of  protection  against  shattering  depends  to 
a  large  extent  upon  the  wood  and  the  treatment.  After 
impregnation  some  poles  and  arms  have  a  wet  conducting 
core  that  requires  protection  or  the  pole  will  be  shattered, 
particularly  when  first  installed. 

This  protection  will  depend  upon  the  nature  of  the 
wood  and  the  severity  of  conditions.  In  many  cases  a 
simple  limiting  gap  is  sufficient,  but  in  others  a  series 
of  gaps  is  desirable.  The  gaps  should  screen  the  mem¬ 
bers  protected  so  that  accumulative  damage  will  not  take 
place.  If  properly  carried  out,  protection  is  certain  of 
results  and  the  cost  is  very  low. 

The  cost  of  protection  is  slight,  as  will  be  seen  by 
reference  to  Fig.  9,  which  shows  comparative  costs  for 
poles  with  counter-potential  wire,  both  protected  and 
unprotected.  This  shunting  gap  protection  is  very  effec¬ 
tive  and  may  be  used  to  protect  poles  or  arms  from 
shattering,  being  all  the  protection  needed  to  greatly  im¬ 
prove  the  operation  of  many  lines  using  wood  structures. 

Figs.  2  and  5  show  poles  protected  by  the  shunting 
gap  method.  •  Although  the  insulation  of  a  single  gap 
only  is  used  in  Fig.  2,  it  will  be  seen  that  the  effective 
flashover  is  much  higher  than  in  Fig.  6,  where  the  pins 
are  grounded.  Fig.  5  shows  a  series  of  gaps,  so  that 
more  of  the  pole  is  utilized  for  insulation.  It  will  be 
noted  that  the  insulation  of  the  system  in  Fig.  5  is  suffi¬ 
cient  so  that  an  arc  struck  from  the  conductor  to  a  steel 
pole  some  distance  to  one  side  of  the  conductor.  The 
performance  being  quite  favorable  to  that  in  Fig.  7, 
which  makes  full  use  of  the  insulation  in  the  pole  and 
arms.  By  careful  planning  it  is  possible  to  protect  a 
wood  structure  from  shattering  and  at  the  same  time 
approximate  the  high  effective  insulating  values  shown 
in  Fig.  7  or  in  the  impact  tests  shown  in  Fig.  11. 


Underground  System 
Temperatures 

By  T.  G.  Hieronymus 

Superintendent  Underground  Engineering, 

Kansas  City  Power  &  Light  Company,  Kansas  City,  Mo. 

Studies  are  now  in  progress  on  the  system  of  the 
Kansas  City  Power  &  Light  Company  to  determine 
the  definite  carrying  capacity  of  lead-covered,  paper- 
insulated  cables  under  the  local  conditions  of  climate  and 
construction  practice.  Some  of  the  interesting  conditions 
so  far  discovered  are  here  related. 

For  a  base  from  which  to  start  in  making  temperature 
calculations  tests  were  made  to  determine  mean  earth 
temperatures.  Two  pieces  of  4^-in.  fiber  conduit,  one 
4  ft.  and  the  other  8  ft.  long,  were  buried  on  end  and 
several  feet  apart  in  the  yard  of  a  substation  where  there 
was  nothing  to  influence  the  ground  temperature.  Twice 
each  week  readings  were  taken  of  the  temperatures  of  the 
earth  at  the  bottoms  of  the  two  pipes.  At  the  same  time 
the  temperature  of  the  water  in  the  city  mains  was  taken 
by  allowing  water  to  run  from  a  hydrant  (about  4  ft.  out 
of  the  ground)  until  a  constant  temperature  was  reached. 
Air  temperatures  were  obtained  from  the  local  office  of 
the  government  weather  bureau.  These  various  readings 
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were  averaged  in  order  to  obtain  one  value  per  week. 
Weather  conditions  were  abnormal  during  the  period  of 
this  test,  and  this  fact  should  be  taken  into  account  when 
using  the  values  shown. 

A  multi-temperature  recorder  was  installed  in  a  man¬ 
hole  and  used  for  a  week  to  register  the  following 
temperatures :  The  sheath  of  a  No.  3/0,  four-conductor, 
4,5()0-volt  paper-and-lead*  cable  at  a  point  10  ft.  back  in 
the  duct;  the  temperature 
of  the  air  10  ft.  back  in  a 
vacant  duct  below  and  in 
the  same  duct  bank ;  the  air 
temperature  in  the  manhole, 
and  the  temperature  of  the 
lead  sheath  of  the  above 
cable  in  the  manhole.  It  is 
interesting  to  observe  from 
the  curves  that  the  sheath 
temperature  follows  the  load 
curve  with  a  two-hour  lag 
in  time.  The  air  in  the  man¬ 
hole  is  very  slightly  affected 
by  the  cable  load.  The  duct 
occupied  by  the  cable  runs 
a  higher  temperature  than  relation  of  cable  tested  to 

L  .Lt-  r  •  OTHERS  IN  SAME  DUCT  LINE 

the  sheath  of  the  cable  in 
the  manhole.  This  gives  an 

indication  of  the  relative  value  of  heat  radiation  through 
the  walls  of  the  manhole  ag  compared  with  the  radiation 
from  the  duct  bank. 

The  manhole  involved  in  the  test  is  of  concrete  and 
measures  10  ft.  3  in.  long  x  6  ft.  5  in.  wide  x  1 1  ft.  3  in. 
deep.  The  walls  are  9  in.  thick,  the  floor  6  in.  thick, 
the  roof  9  in.  thick  and  the  cover,  which  is  water-  and 
airtight,  is  30  in.  in  diameter.  The  manhole  and  conduit 
are  in  clay.  The  top  of  the  conduit  line  is  approxi¬ 
mately  6  ft.  deep  and  the  conduit  is  4  ft.  3  in.  top  to 
bottom.  The  manhole  and  conduit  line  tested  are  in  an 
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Locating  and  Correcting 
Propagated  Radio  Interference 

By  Ca^l  W.  Evans, 

University  Station,  Tex. 

An  investigation  was  made  recently  to  deter- 
^mine  three  factors  in  a  serious  case  of  radio 
interference  found  on  the  system  of  the  San  Antonio 
Public  Service  Company.  These  factors  were :  ( 1 ) 
Characteristics  of  the  interference  at  the  receivers;  (2) 
the  source  of  trouble,  whether  caused  by  a  single  fault 
and  carried  through  system  or  confined  to  a  certain  class 
of  distribution;  (3)  a  remedy  for  the  disturbance. 

The  interference  manifested  itself  as  a  continuous  hum, 
the  frequency  being  about  60  cycles  per  second.  Al¬ 
though  the  audible  hum  was  apparently  of  low  frequency, 
the  interfering  wave  could  not  be  filtered  out  by  the 
apparatus  shown  in  the  diagram.  The  operation  of  this 
filter  is  based  upon  the  fact  that  the  reactance  of  a  choke 
coil  is  proportional  to  the  frequency  of  the  current, 
whereas  the  reactance  of  a  condenser  is  inversely  propor¬ 
tional  to  the  frequency.  Consequently,  the  grounded 
coils  will  offer  a  path  of  lower  impedance  to  currents  of 
low  frequency  and  the  path  through  the  condensers  and 
set  will  offer  a  path  of  lower  impedance  to  currents  of 
high  or  radio  frequency.  From  the  investigation  it 
seemed  that  the  disturbance  was  of  a  higher  frequency, 
although  the  rectified  and  amplified  wave  produced  an 
audible  sound  of  low  frequency. 

Continuing  the  test,  a  lightning-arrester  disconnecting 
switch  in  one  of  the  substations  in  the  vicinity  of  the 
disturbance  was  opened  slightly,  drawing  a  small  arc. 
This  set  up  oscillations  that  were  detected  by  the  receiver 
under  investigation  and  produced  an  audible  hum  very 
similar  to  the  sound  of  the  interference.  From  this  it 
was  inferred  that  the  trouble  involved  an  electric  arc. 

Next  it  was  ascertained  in  just  what  localities  the  in¬ 
terference  was  most  pronounced.  By  means  of  a  portable 
super-heterodyne  receiver  th^  audibility  of  the  interfer¬ 
ence  in  various  sections  of  the  city  was  determined.  These 
values  of  audibility  were  marked  upon  a  map.  It  was 
a  simple  matter  to  determine  from  this  map  that  the 
area  of  greatest  interference  was  along  one  13-kv.  line. 

Upon  a  close  inspection  of  this  line  the  fault  was 
located.  A  gang-operated  disconnecting  switch  was 
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alley  with  no  pavement,  only  a  dirt  surface.  On  one  side 
is  a  substation,  the  wall  of  which  is  about  4  ft.  from 
the  duct  bank.  On  the  other  side  is  vacant  property.  A 
small  clay  tile  sewer  approximately  18  ft.  deep  is  the 
only  other  structure  in  the  alley. 


Reducing  Distribution  Losses 

FOURTH  ARTICLE 
By  J.  B.  Moorhouse 

Electric  Distribution  Engineer  Central  Illinois  Public  Service 
Comi)any,  Springfield,  Ill. 

Secondary  W ire  Sizes 

TOO  little  thought  is  given  to  the  selection  of  cor¬ 
rect  wire  sizes  for  distribution  secondaries.  Voltage 
drops  in  secondaries  of  more  than  6  per  cent  are  dis¬ 
covered,  if  in  no  other  manner,  by  customer  complaints. 
Drops  of  less  than  6  per  cent  may  exist  unnoticed  for 
years.  The  per  cent  voltage  drop  (when  non-inductive) 
is  equal  to  the  per  cent  energy  loss  in  that  circuit. 

Assume  that  one  branch  of  a  secondary  system  carries 
10  kw.  (45  amp.  at  250  volts)  a  distance  of  800  ft.  with 
a  balanced  three-wire  system  using  No.  4  wire,  a  volt¬ 
age  drop  of  8  per  cent  will  occur.  Assuming  that  this 
load  exists  for  five  hours  per  day,  there  will  be  an 
energy  loss  of  1,460  kw.-hr.  per  year.  Even  though 
No.  4  wire  is  sufficiently  heavy  to  carry  45  amp.,  one 
may  profitably  replace  it  with  No.  2/0,  thereby  reducing 
the  loss  from  8  per  cent  to  approximately  2  per  cent. 

When  energy  is  valued  at  1  cent  per  kilowatt-hour, 
the  following  wire  sizes  will  be  found  most  economical 
for  main  circuits  on  transformer  secondaries: 

Transformer  Kva.  Wire  Size  (B  &  S) 

3-6  No.  4 

71-10-16  No.  1 

25-371  No.  2/0 

60  and  higher  Calculate 

The  preceding  classification  might  be  subdivided,  using 
more  wire  sizes  if  it  were  not  for  the  fact  that  most 
companies  do  not  care  to  stock  more  than  three  wire 
sizes. 

It  might  be  well  to  add  here  that  it  is  the  duty  and 
privilege  of  power  companies  to  encourage  the  use  of 
adequate  wire  sizes  in  the  buildings  they  serve. 


FILTER  THAT  WAS  UNSUCCESSFUL  IN 
REMOVING  60-CYCLE  HUM 
FROM  RECEIVER 


Ground 


found  to  be  slightty  out  of  adjustment.  One  of  the 
blades  failed  to  make  complete  contact,  resulting  in  a 
small  arc  between  blade  and  jaw.  It  was  this  arc  that 
had  set  up  the  oscillations  of  radio  frequency,  which 
were  propagated  throughout  the  city  over  the  13-kv. 
system.  The  basic  frequency  of  the  power  current,  60 
cycles,  modulated  the  arc  oscillations,  resulting  in  the 
characteristic  “60-cycle  hum”  that  had  complicated  the 
investigation. 
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Predetermining  Illumination 

in  Street  Lighting 

Method  of  making  calculations  for  average  condi¬ 
tions.  Use  of  data  for  fixing  lighting  unit  locations 
and  magnitude  of  illumination.  Sample  calculations 

By  Marcus  S.  Gilbert 

Illuminating  Engineering  Bureau,  Westinghouse  Electric  &  Manufacturing  Company, 

South  Bend,  Ind. 


Alighting  unit  should  be  designed  to  fit  the  aver¬ 
age  conditions  requiring  its  use.  This  lighting 
..unit  is  to  be  designed  primarily  for  use  on  a  main 
business  street,  though  it  may  also  be  found  suitable  for 
streets  of  other  classes.  As  a  general  rule,  main  busi¬ 
ness  streets  vary  in  width  from  60  to  80  ft.,, so,  by 
designing  the  unit  for  use  on  a  70-ft.  street,  an  average 
is  had.  Along  a  70-ft.  street  the  average  spacing  of 
lighting  units  with  symmetrical  distribution  is  from  90 
to  100  ft.,  but  by  properly  controlling  the  light  equally 
good  results  may  be  obtained  at  wider  spacings.  The 
following  calculations  are  based  on  a  spacing  of  120  ft. 
with  units  arranged  opposite  each  other.  The  mounting 
height  is  taken  to  be  16  ft.  from  light  center  to  street 
surface.  Briefly,  then,  the  conditions  for  which  the  light¬ 
ing  unit  is  to  be  designed  are  as  follows :  Street  width, 
70  ft. ;  spacing,  120  ft. ;  arrangement,  opposite ;  mounting 
height,  16  ft. 

Uniform  Illumination  Desired 

One  of  the  main  requirements  for  good  street  lighting 
is  that  the  illumination  on  the  street  should  be  uniform 
— that  is,  without  great  variation  between  maximum  and 
minimum  horizontal  foot -candle  values.  If  the  hori¬ 
zontal  illumination  aimed  at  is  good  enough,  considera¬ 
tion  of  the  vertical  illumination  may  be  neglected  for 
purposes  of  calculation.  The  ideal  condition,  from  the 


FIG.  1. — ^TRANSVERSE  SECTION  OF  STREET,  SHOWING  ILLUMINATION 
VALUES  AND  PERCENTAGE  OF  ILLUMINATION  CONTRIBUTED  TO  VARI¬ 
OUS  LONGITUDINAL  LINES  BY  UNITS  ON  EACH  SIDE  OF  THE  STREET 


Standpoint  of  uniformity,  would  be  to  have  the  same 
horizontal  illumination  at  any  two  points  on  the  street 
surface,  which  would  mean  a  uniformity  of  100  per  cent, 
both  longitudinally  and  transversely.  It  is  generally 
thought,  however,  that  in  obtaining  such  a  condition  the 


available  light  is  not  being  used  to  the  best  advantage, 
since  more  of  it  is  required  toward  the  center  of  the 
street,  where  there  is  usually  the  most  speed,  than  at  the 
curb,  where  the  motion  of  vehicles  is  much  slower,  the 
area  along  the  curb  being  used  in  a  good  many  cases  for 
parking.  Therefore  some  of  the  light  may  be  more  cen¬ 
trally  directed,  so  as  gradually  to  increase  the  illumina- 
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FIG.  2. — PLAN  VIEW  OF  STREET,  SHOWING  SECTION  INCLUDED  BE¬ 
TWEEN  TWO  PAIRS  OF  LIGHTING  UNITS  AND  NOMENCLATURE  OF 
POINTS  IN  THIS  AREA 

tion  in  passing  from  the  curb  to  the  center  line,  since  the 
unanimity  of  thought  on  the  subject  will  not  affect  the 
general  procedure. 

In  order  to  simplify  the  calculations,  the  maximum 
horizontal  illumination  is  taken  to  be  1  foot-candle. 
Since  from  a  given  lighting  unit  the  horizontal  illumina¬ 
tion  at  a  point  is  always  proportional  to  the  candlepower 
in  the  direction  of  the  point,  it  will  only  be  necessary, 
after  calculating  the  candlepower  values,  to  prorate  them 
in  order  to  obtain  the  candlepower  that  would  pve  any 
desired  foot-candle  value. 

Fig.  1  shows  a  transverse  section  of  the  street  with 
the  illumination  values  selected  for  each  5-ft.  longi¬ 
tudinal  line  indicated  by  Curve  A.  From  this  curve  it  is 
seen  that  the  uniformity  obtained  transversely  will  be 
0.75  -f-  1,  or  75  per  cent.  Longitudinally,  however,  the 
aim  is  for  100  per  cent  uniformity,  since  traffic  condi¬ 
tions  demand  the  maximum  uniformity  along  the  longi¬ 
tudinal  lines.  The  uniformity  factor,  or  the  ratio  of 
minimum  to  maximum  illumination  for  the  entire  street, 
with  the  above  assumptions,  will  be  0.75,  which  is  very 
good — in  fact,  is  far  better  than  that  obtained  from  most 
street-lighting  installation  now  in  use. 
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TABLE  I— DISTRIBUTION  OF  ILLUMINATION  VALUES 


Ft. 

Column 

Column 

Ft. 

Column 

Column 

from 

Poet- 

1 

2 

from 

Poei- 

1 

2 

Unit 

tion 

Actual 

Ideal 

Unit 

tion 

Actual 

Ideal 

0 

A 

0. 1763 

0.226 

210 

G 

0.00173 

0.001627 

10 

C 

0. 1945 

0.228 

220 

E 

0.00146 

0.001471 

20 

E 

0.2250 

0.227 

230 

C 

0.00125 

0.001465 

30 

0 

0.2325 

0.2185 

240 

A 

0.00109 

0.001399 

40 

I 

0.2120 

0.2000 

250 

C 

0.00093 

0.00109 

50 

K 

0.2100 

0.  180 

260 

E 

0.00083 

0.000837 

60 

M 

0.2405 

0. 1301 

270 

G 

0.00072 

0. 000676 

70 

K 

0.0942 

0.0806 

280 

I 

0.00064 

0.000604 

80 

I 

0.0627 

0.0591 

290 

K 

0.00057 

0.000488 

90 

0 

0.0417 

0.0392 

300 

M 

0.00051 

0.000444 

100 

E 

0.0283 

0.02854 

310 

K 

0.00045 

0.000385 

110 

0 

0.0199 

0.0233 

320 

I 

0.00041 

0.000387 

120 

A 

0.0145 

0.0186 

330 

G 

0.00037 

0.000348 

130 

C 

0.0106 

0.01241 

340 

E 

0.00033 

0.000333 

140 

E 

0.00785 

0.00792 

350 

0 

0.00030 

0.000352 

150 

a 

0.00608 

0.00571 

360 

A 

0.00027 

0.000346 

160 

I 

0.00464 

0.00437 

370 

C 

0.00025 

0.000293 

170 

K 

0.00374 

0.0032 

380 

E 

0.00023 

0.000232 

180 

M 

0.00300 

0.002613 

390 

G 

0.00020 

0.000188 

190 

K 

0.00249 

0.002132 

400 

I 

0.00019 

0.000179 

200 

I 

0.00204 

0.001925 

The  next  step  taken  is  the  apportioning  of  light  at 
various  points  on  the  street  surface  to  the  contributing 
units.  In  other  words,  the  percentage  of  the  illumination 
at  points  on  the  street  surface  contributed  by  each  light¬ 
ing  unit  must  be  determined.  In  street  lighting  it  is 
generally  found  that  where  directional  distribution  is 
used  a  lighting  unit  400  ft.  from  a  given  point  contrib¬ 
utes  appreciably  to  the  illumination  at  that  point.  There¬ 
fore  the  effect  of  any  lighting  unit  within  400  ft.  of 
any  point  under  consideration  should  not  be  neglected. 
The  light  is  divided  between  the  units  on  the  two  sides 
of  the  street  on  the  basis  that,  at  the  curb  line,  70  per' 
cent  of  the  illumination  comes  from  units  on  the  same 
side  of  the  street,  whereas  30  per  cent  comes  from  units 
on  the  opposite  side  of  the  street,  and  since  the  units  are 
to  be  spaced  the  same  on  both  sides  of  the  street,  50  per 
cent  of  the  illumination  on  the  center  line  comes  from 
each  line  of  units.  The  light  coming  to  any  other  longi¬ 
tudinal  line  is  divided  between  the  two  lines  of  units  in 
the  percentages  shown  by  the  two  straight  lines,  B  and 
C,  Fig.  1.  Thus,  at  any  distance  from  the  curb,  the  sum 
of  the  B  and  C  values  will  always  be  100  per  cent.  So 
much  for  transverse  distribution;  now  for  longitudinal 
distribution. 

In  making  the  calculations  it  is  necessary  to  consider  only  a 
quarter  of  the  street  surface  included  between  two  pairs  of 
lighting  units — namely,  the  area  a'  b'  c' d'  (see  Fig.  2). 

The  lighting  units  have  been  numbered  in  pairs,  as  shown  in 
Fig.  3,  using  the  letters  a  and  b  to  indicate  on  which  side  of  the 
street  a  unit  under  consideration  is  located. 

In  order  to  keep  the  calculations  within  reasonable  limits,  it 
appears  best  to  base  them  upon  an  approximation  of  the  distribu¬ 
tion  obtained  from  some  lighting  unit  now  in  use,  when  located 
at  the  positions  indicated  in  Fig.  3.  Just  one  of  these  units  will 


give  illumination  values — ^at  10-ft.  intervals  along  the  center  line 
of  the  street — proportional  to  those  shown  in  Table  I,  column  1. 
Thus,  opposite  the  unit,  the  value  would  be  0.1763,  whereas  400  ft. 
along  the  center  line  from  that  point  the  value  would  be  0.00019. 
These  values  will  be  known  as  the  actual,  and  those  to  be  cal¬ 
culated  will  be  known  as  the  ideal. 

The  next  consideration  is  the  way  in  which  the  various  pairs 
of  units  build  up  the  illumination  at  points  10  ft.  apart  along  the 
center  line.  The  amount  of  light  the  various  pairs  contribute 
to  a  given  point  are  put  down  on  paper  and  added,  starting 
with  point  A,  Fig.  4.  E^ch  unit  of  Pair  IV  affects  this  point 
through  0  ft.  longitudinally,  so  0.1763  is  put  down.  (Values  are 
taken  from  Table  I,  column  1.)  Each  unit  of  Pairs  III  and  V 
affects  this  point  equally  through  120  ft.  longitudinally,  so 
0.0145  is  put  down  twice.  Each  unit  of  Pairs  II  and  VI  affects 
point  A  equally  through  240  ft.  longitudinally,  so  0.00109  is  put 
down  twice.  Each  unit  of  Pairs  I  and  VII  affects  point  A 
equally  through  360  ft.  longitudinally,  so  0.00027  is  put  down 
twice.  After  the  figures  put  clown  have  been  added  the  total 
illumination  at  point  A  is  found  to  be  0.208  foot-candles,  and 
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FIG.  3 — PLAN  VIEW  OF  STREET,  SHOWING  NOMENCLATURE  OF 
LIGHTING  UNITS 


FIG.  4 - PERSPECrriV’E  VIEW  OF  STREET,  SHOWING  ACTUAL  ILLUMINA¬ 

TION  OBTAINED  ALONG  CENTER  LINE  FROM  UNITS  ON  ONE  SIDE  OF 
STREET  ONLY 


since  there  are  units  on  both  sides  of  the  street,  this  should  be 
multiplied  by  2,  but  for  purposes  of  calculation  it  is  necessary  to 
consider  only  one  side  of  the  street,  thereby  omitting  the  factor 
2  and  calling  0.208  the  2  A. 

Each  unit  of  Pair  IV  affects  point  C  through  10  ft.  longitud¬ 
inally,  so  0.1945  is  put  down.  Each  unit  of  Pair  III  affects 
this  point  through  130  ft.,  so  0.0106  is  put  down.  Each  unit  of 
Pair  V  affects  it  through  110  ft.,  so  0.0199  is  put  down.  Elach 
unit  of  Pair  II  affects  it  through  250  ft.,  so  0.00093  is  put  down. 
Each  unit  of  Pair  VI  affects  it  through  230  ft.,  so  0.00125  is  put 
down.  Each  unit  of  Pair  I  affects  it  through  370  ft.,  so  0.00025 
is  put  down,  while  each  unit  of  Pair  VII  affects  it  through  350 
ft.,  so  0.0(X)3  is  put  down.  After  this  set  of  figures  is  added,  the 
total  illumination  at  point  C  is  found  to  be  0.2277  X  2.  After 
the  factor  2  is  dropped,  0.2277,  the  2  C,  remains.  In  like  man¬ 
ner  the  illumination  at  points  E,  G.  I.  K  and  M  on  the  center 
line  are  found  (see  Table  IV). 

The  average  value  of  the  above  summations  is  0.2665,  which  is 
also  the  average  illumination  along  the  center  line  of  the  street 


TABLE  II— FROM  CURVE  B,  FIG.  5.  (WEIGHT  OF  EACH  PAIR  ON  GIVEN  LINE) 


Pair 

Line  A 

B 

0 

D 

E 

F 

I . 

.  0.1520 

0.1403 

0.1286 

0.1153 

0.  1019 

0. 1923 

II . 

.  0.6140 

0.5470 

0.4790 

0.4230 

0.3670 

0.3320 

Ill . 

.  8.1600 

6.8000 

5.4500 

4.4700 

3.4800 

3.0000 

IV . 

.  100.0000 

100.0000 

100.0000 

100.0000 

100.0000 

98.0000 

V . 

.  8. 1600 

9.1900 

10.2300 

1 1 . 3800 

12.5200 

14.8600 

VI . 

.  0.6140 

0.6290 

0.6430 

0.6442 

0.6455 

0.6793 

VII . 

.  0.1520 

0.1533 

0.1545 

0.1563 

0.  1580 

0. 1600 

117.8520 

117.4596 

117.0851 

117. 1888 

117.2724 

117. 1236 

G 

H 

I 

J 

K 

L 

M 

0.0826 

0.0806 

0.0786 

0.2970 

0.2810 

0.2650 

0.2400 

0.2140 

0.2043 

0.1946 

2.5100 

2.2200 

1 . 9200 

1 . 6630 

1.4050 

1 . 2760 

1.1470 

96.0000 

92.0000 

87.9000 

83.4500 

79.0000 

68.0500 

57. 1000 

17.2000 

21.5900 

25.9800 

30.6900 

35.4000 

46.2500 

57. 1000 

0.7130 

0.7790 

0.8450 

0.8900 

0.9360 

1.0420 

1.1470 

0. 1620 

0.1635 

0.1650 

0.1675 

0.1700 

0. 1823 

0.1946 

116.9646 

117.1141 

117.1536 

117. 1005 

117. 1250 

117.0046 

116.8832 

TABLE  III— FRACTION  OF  TOTAL  FOOT-CANDLES  ON  GIVEN  LINE  CONTROLLED  BY  EACH  PAIR 


Pair  Line  ABODE  F  G  H  T  J  K  f.  M 

I  .  0.00129  0.00120  0.00110  0.00098  0.00087  0.00079  0.00071  0.00069  0.00067  . . 

Il'  0.00521  0.00466  0.00409  0.00361  0.00313  0.00284  0.002S4  0.00240  0.00226  0.00205  0.00183  0.00175  0.00167 

111""  .  0.06930  0.05790  0.04650  0.03815  0.02965  0.02561  0.02148  0.01831  0.01638  0.01419  0.01199  0.01090  0.00982 

IV  '  .  0.84900  0.85200  0.85400  0.85300  0.85250  0.83600  0.82100  0.78500  0.74900  0.71200  0.67500  0.58100  0.48900 

V .  0.06930  0.07825  0.08750  0.09700  0.10680  0.12690  0.14710  0.18400  0.22160  0.26190  0.30200  0.39450  0.48900 

VI  .  0.00521  0.00535  0.00549  0.00549  0.00550  0.00580  0.00610  0.00665  0.00720  0.00759  0.00798  0.00891  0.00982 

VII .  0.00129  0.00131  0.00132  0.00133  0.00135  0.00137  0.00139  0.00139  0.00141  0.00143  0.00145  0.00156  0.00167 


Electrical  World  —  Vol.90,  No.26 


1302 


TAfcLE  IV— SUMMATION  OF  COMPONENTS  OF  ILLUMINATION 


A 

C 

0.1763 

0.1945 

2  A 

-  0.2080 

0.0145 

0.0106 

2  C 

-  0.2277 

0.0145 

0.0199 

%E 

-  0.2640 

0.00109 

0.00093 

20 

-  0.2833 

0.00109 

0.00125 

2  / 

-  0.2826 

0.00027 

0.00025 

2  K 

-  0.3II5 

0.00027 

0.0003 

2  M 

-  0.3060 

2  A  -  0.208 

2C  -  0.2277 

contributed  by  the  units  on  one  side.  The  values  shown  for  each 
point  are  next  plotted  to  give  Curve  X,  Fig.  4.  Curve  V,  Fig.  4, 
is  the  average  of  Curve  X. 

Derivation  of  Constants 

In  order  to  have  uniform  illumination  along  the  center  line 
equal  to  the  average  illumination  obtained  in  the  foregoing  sum¬ 
mation,  constants  must  be  derived  by  which  to  multiply  the 
/4,  C,  E,  etc.,  values.  These  constants  may  then  be  applied  to 
the  values  given  in  Table  I,  column  1. 

Thus  kx  =  0.2665  —  0.208  =  1.2811.  By  the  same  procedure, 
the  following  are  obtained:  ko  =  1.1704;  kg  =  1.0095; 
ka  =  0.2665  ^  0.2833  =  0.94;  kj  =  0.944;  =  0.856; 

k„  =  0.871. 

Multiplication  of  the  values  in  column  1  by  their  respective  con¬ 
stants  gives  the  values  shown  in  column  2 — that  is,  0.1763  X 
1.284  =  0.226  ;  0.1945  X  1.1704  =  0.228,  and  so  on.  The  values 
in  column  2  were  then  plotted,  using  distance  as  the  abscissa 
(see  Fig.  5,  Curve  A),  the  intermediate  values  for  5-ft.  intervals 
were  read  from  the  curve,  and  then  all  values  were  rated  in 
percentages,  0.227  being  called  100  per  cent  and  the  rest  rated 
on  that  basis  (see  Fig.  5,  Curve  B).  The  lighting  unit  is  going 
to  be  designed  so  as  to  give  longitudinal  distribution  along  any 
line  proportional  to  the  values  thus  obtained. 

These  percentages  next  receive  the  same  treatment  as  was 
given  to  column  1  in  Table  I  in  getting  2  /I.  2  C.  etc.,  and  are 
then  arranged  as  shown  in  Table  II.  This  gives  the  weight  of 
each  pair  of  units  on  transverse  lines  passing  through  A,  B,  C, 


Curve  A,  Fig.  1,  shows  the  illumination  on  the  30-ft.  line  to  be 
0.995  foot-candle,  52.9  per  cent  of  which  comes  from  tmits  on 
the  a  side  of  the  street  and  47.1  per  cent  of  which  comes  from 
units  on  the  b  side,  the  percentages  being  determined  by  the 
Curves  B  and  C.  Table  III  shows  that  Pair  /  contributes 
0.0012  of  the  light  on  the  transverse  line  B.  Therefore,  unit  lo 
contributes  0.995  X  0.529  X  0.0012  =  0.(XX)631  foot -candle  to 


FIG.  5 — DISTRIBUTION  CURVES  OF  ILLUMINATION 
Curve  A — Illumination  at  various  points  along  center  line  con¬ 
tributed  by  one  unit.  Curve  B — ^Values  in  Curve  A  rated  in  per 
cent  of  maximum. 


point  B  30,  while  unit  lb  contributes  0.995  X  0.471  X  0.(K)12  = 
0.0(X)563  foot-candle.  Therefore  the  candlepower  of  unit  la  in 
the  direction  of  B  30  is : 

E  0.000631 

^  =  00000003236  =  candlepower, 

H* 


T.\BLE  V- 

-FIGURE.S  FOR 

POINT  R30 

cos*  0 

Unit 

a 

E 

I 

m 

la 

87030' 

0.0000003236 

0.0006310 

1,950 

Ila 

860 17' 

0.000001063 

0.002455 

2,306 

Ilia 

82052' 

0.00000746 

0.0346 

4,090 

IVa 

62042' 

0.000377 

0.449 

1,190 

Vo 

820 18' 

0.0000094 

0.0412 

4,380 

VIo 

860  8' 

0.000001199 

0.002818 

2,347 

VIIo 

87026' 

0.000000351 

0.000689 

1,961 

16 

8703O' 

0.000000105 

0.000563 

1,738 

Ilb 

86018' 

0.00000105 

0.002184 

2,135 

Illb 

830  4' 

0.0000069 

0.02715 

3,935 

IV6 

68026' 

0.000194 

0.3991 

2,055 

V6 

82032' 

0.00000858 

0.03668 

4,275 

VIb 

86O|0' 

0.000001167 

0.00251 

2,150 

Vllb 

87026' 

0.000000351 

0.00615 

1,750 

while  the  intensity  of  unit  lb  in  the  direction  of  B  30  is 


0.000563 

0.000000324 


=  1,738  candlepower. 


In  like  manner,  the  other  values  in  Table  V  were  calculated. 

Through  a  similar  procedure  for  all  the  points  on  the  surface 
under  consideration,  Ae  candlepower  of  the  unit  is  obtained  in 
any  particular  direction  toward  the  street.  Since  the  units  are  all 
to  be  the  same,  the  values  obtained  can  be  transposed  so  as  to 
make  up  a  chart,  as  shown  in  Fig.  7,  with  the  candlepower s  and 
corresponding  vertical  angles  indicated  at  each  intersection  of 
longitudinal  and  transverse  lines  drawn  5  ft.  apart. 

The  values  that  were  set  down  on  the  chart  are  used  to  obtain 
distribution  curves  by  the  following  method:  Lines  are  drawn 
through  the  chart  at  intervals  of  10  deg.,  using  the  lighting  unit 


etc.  The  columns  were  then  added  and  each  weight  was  divided 
by  the  column  total  to  determine  the  percentage  of  the  entire 
light  on  a  transverse  line  which  each  pair  of  units  contributes. 

For  example:  The  weight  of  Pair  IV  on  Line  A  is  1(K)  (see 
Table  II).  Division  of  this  by  the  column  total  gives  1(X)  -r- 
117.85  =  0.849.  This  means  that  84.9  per  cent  of  the  light  on 
Line  A  comes  from  Pair  IV.  These  percentages  were  then 
tabulated  as  decimal  fractions  in  Table  III.  Longitudinal  lines 
were  drawn  at  5-ft.  intervals  through  the  area  a'b'c'd’  (Fig.  2), 
and  these  were  numbered  0,  5,  10,  etc.,  starting  at  the  curb  line. 
Thus,  any  point  may  be  located  by  its  co-ordinates — B30  signify¬ 
ing  that  the  point  is  the  intersection  of  transverse  line  B  and 
longitudinal  line  30.  In  the  calculations  the  illumination  at  every 
one  of  these  intersections  is  apportioned  to  the  various  units  con¬ 
tributing  it.  As  an  illustration  of  the  method,  calculation  of  the 
candlepowers  obtained  for  one  of  these  points,  B30,  will  be  shown. 

The  illumination  contributed  by  a  light  source  to  a  given  point 
may  be  expressed  by  Lambert’s  law : 

_  /cos’a 

where  =  horizontal  illumination  expressed  in  foot-candles, 
I  =  the  candlepower  of  the  source  in  the  direction  of  the  point, 
a  =  the  vertical  angle,  and  H  =  the  mounting  height  of  the 
light  source  (see  Fig.  6).  Since  the  illumination  values  are  ob¬ 
tained  before  the  candlepower,  the  equation  is  transposed  to  read 


H* 

It  can  then  readily  be  solved  for  7. 


Unit 


FIG.  6 — PERSPECTIVE  VIEW  OF  STREET,  SHOWING  VERTICAL  ANGLE 
USED  IN  CALCULATIONS 


Degrees 


FIG.  7 — CHART  UPON  WHICH  CANDLEPOWER  AND  VERTICAL  ANGLE 
ARE  TABULATED  FC«  EACH  POINT  OF  INTERSECTION 


as  the  center.  A  curve  is  drawn  for  each  line,  candlepower  being 
plotted  against  vertical  angle,  the  values  being  read  from  the 
points  through  which  the  line  passes.  This  gives  the  vertical 
distribution  curves  through  various  horizontal  angles.  In  order 
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to  obtain  horizontal  distribution  through  vertical  angles  it  is 
necessary  only  to  pick  the  values  off  these  curves  and  plot  a  new 
set. 

The  procedure  just  described  can  be  made  to  apply  to 
any  set  of  conditions  within  reasonable  bounds.  The 
distribution  can  be  varied  by  changing  the  slopes  of  the 
two  lines,  B  and  C,  Fig,  1,  or  by  changing  the  shape 
of  Curve  A,  Fig.  1,  or  Curve  A,  Fig.  5.  Too  radical  a 
change  in  any  of  the  preliminary  assumptions,  however, 
will  cause  the  calculate  candlepowers  to  be  too  high  for 
practical  use  in  street  lighting.  The  curves  obtained 
from  these  calculations  are  found  to  be  quite  practical 
and  within  the  present  limits  of  attainment. 

Increasing  Interrupting  Capacity 
of  Old  Circuit  Breakers 

By  John  Bankus 

Assistant  Engineer  Portland  Electric  Power  Company, 
Portland,  Ore. 

By  spending  $1,500  per  breaker  the  Portland 
Electric  Power  Company  has  increased  the  interrupt¬ 
ing  capacity  of  the  old  G.E.  type  H-3  breakers  in  one 
of  its  substations  from  15,000  amp.  to  29,000  amp.  at 
1 1 ,000  volts.  For  this  change  lower  insulators  with  insu¬ 
lator  clamps,  studs  and  clamp  heads,  new  tanks  with  lin¬ 
ings  and  baffles,  new  caps  with  upper  insulators,  new 
crossheads  and  rod  contacts,  new  wood  operating  rods 
and  separating  chambers  and  exhaust  piping  through  cell 
top  were  purchased. 

The  only  change  required  in  the  cell  was  to  increase 
the  height  approximately  8  in.  and  extend  the  hold-down 
rods.  The  old  operating  mechanism  was  used,  but  the 
tanks  and  other  switch  parts  were  obtained  new.  The 
changes  in  the  switch  cell  are  shown  in  the  accompanying 
drawing.  Eight  breakers  were  thus  changed  over  at  a 
little  less  than  $1,500  total  cost  per  breaker,  which  was 
considered  an  economical  means  of  obtaining  the  addi¬ 
tional  interrupting  capacity. 


Energy  Use  Per  Customer 
Increased  37  Per  Cent 

EFINITE  evidence  that  appliance  selling  is  an 
important  factor  in  increasing  the  average  con¬ 
sumption  per  domestic  consumer  is  afforded  by  the 
accompanying  curve,  which  shows  conditions  before  and 
after  active  merchandising  by  the  Central  Arizona  Light 
&  Power  Company.  The  increase  in  consumption  from 


EFFECT  OF  APPLIANCE  SELLING  ON  RESIDENTIAL  CONSUMPTION 


an  average  of  310  kw.-hr,  per  year  in  September,  1925, 
when  merchandising  was  actively  begun,  to  421  kw.-hr. 
per  year  by  the  end  of  August,  1927,  is  attributed  by 
company  officials  almost  wholly  to  merchandising. 

As  evidence  of  what  it  is  possible  to  do  in  building 
a  merchandising  business  on  a  small  property  having  only 
about  10,000  domestic  customers  it  is  necessary  only  to 
cite  the  fact  that  appliance  sales  increased  from  $12,000 
in  1925  to  $100,000  in  1926.  This  was  accomplished 
through  an  attractive  salesroom,  newspaper  advertising 
and  an  energetic  sales  force.  At  the  same  time  a  net 
merchandising  profit  of  11  per  cent  was  realized. 
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Financing  for  Service 

Developed  through  private  capital  and  enterprise,  under  state  regulation,  the  power 
and  light  industry  yields  greatest  benefits  to  nation. 

Reasons  for  utility  capital  structures 


CAPITAL  invested  in  the  public  utility  industry  is 
now  estimated  to  be  rapidly  approaching  the  stu¬ 
pendous  total  of  twenty  billion  dollars.  Of  this 
amount  approximately  eight  billion  dollars  is  represented 
by  facilities  needed  to  furnish  electric  light  and  power 
service,  more  than  40  per  cent  of  which  has  been  ex¬ 
pended  within  the  past  five  years.  In  the  light  of  these 
facts  it  is  not  surprising  that  the  volume  of  financing  by 
electric  utility  companies  during  the  same  time  was  more 
than  twice  as  large  as  during  any  earlier  similar  period. 
But  not  all  of  the  financing  was  for  the  purpose  of  rais¬ 
ing  additional  capital.  A  large  portion  has  been  neces¬ 
sary  to  provide  for  payment  of  maturing  obligations  and 
for  the  refunding  of  securities  issued  during  the  period 
of  post-war  deflation 
when  capital  could  be 
hired  only  on  burdensome 
terms  from  which  relief 
naturally  was  sought 
when  money  market  con¬ 
ditions  permitted. 

Issues  of  Liberty  bonds 
in  amounts  ranging  from 
two  billion  to  over  six 
billion  dollars,  settlements 
with  foreign  governments 
involving  billions  of  dol¬ 
lars,  and  the  featuring  of 
huge  government  sur¬ 
pluses  by  proponents  of 
tax  reductions,  have  en¬ 
couraged  the  American  public  to  think,  or  at  least  to  talk, 
in  large  figures.  Accordingly,  the  mere  mention  of  a  large 
sum  of  money  may  not  necessarily  arouse  more  than  a  pass¬ 
ing  interest  in  the  history  of  the  electrical  industry,  despite 
the  fact  that  its  development  during  the  latter  half  of  its 
half  century  of  existence  is  without  parallel  in  the  annals 
of  American  business.  And  perhaps,  too,  there  is  lacking 
a  full  appreciation  of  the  conditions  under  which  that  de¬ 
velopment  has  been  achieved  and  the  extent  to  which  it 
has  been  responsible  for  the  high  earning  power,  healthful 
working  conditions,  domestic  comforts  and  financial 
position  enjoyed  by  American  wage  earners  which  have 
made  them  the  envy  of  the  peoples  of  other  nations. 

Last  year  a  delegation  of  British  trade  unionists,  as 
the  guests  of  the  London  Daily  Mail,  journeyed  to  the 
United  States  for  the  purpose  of  “investigating  closely 
what  the  methods  are  that  enable  American  workmen  to 
enjoy  a  better  standard  of  living  than  any  other  working 
people  in  the  world,  to  produce  more,  and  at  the  same 
time  to  have  so  much  higher  wages.”  These  British 
workmen  “visited  thirteen  cities,  all  of  them,  with  the 
exception  of  Washington,  being  important  centers  of 
industry.  Forty-two  industrial  plants  were  inspected 
with  great  thoroughness.”  Upon  their  return  to  Eng¬ 
land  it  was  reported  that  “the  factors  that  go  to  make 
for  high  wages  and  high  production  in  America  include  a 


straight  deal  and  mutual  confidence  between  employers 
and  their  men,  abundant  and  cheap  electric  power,  mod¬ 
ern  plant  and  equipment,  as  well  as  care  and  considera¬ 
tion  for  the  health  and  welfare  of  the  workers.”  In  a 
signed  article  entitled  “Through  Power  to  Prosperity,” 
which  appeared  in  the  London  Daily  Mail,  Viscount 
Rothermere,  brother  of  the  late  Lord  Northcliffe,  said : 

Standardization,  simplicity  and  cheapness  are  the  benefits 
that  directly  accrue  from  the  large-scale  electrical  adminis¬ 
tration  of  the  United  States.  In  Great  Britain,  on  the  con- 
<^rary,  our  totally  inadequate  production  of  power  is  carrieil 
on  under  a  petty  and  parochial  system  of  methodless  muddle. 
Instead  of  one  great  power  pool  flooding  an  area  with  cheap 
electricity,  there  will  be  found  in  England  dozens  of  con¬ 
cerns,  municipal  and  private,  peddling  limited  quantities  un¬ 
der  conditions  inadequate, 
costly  and  complicated.  .  .  . 

The  day  is  visibly  ap¬ 
proaching  when  practically 
all  the  hard  manual  work 
of  the  United  States,  with 
its  118,000,000  people,  will 
be  done  by  electricity,  and 
done  far  more  swiftly  and 
cheaply  than  human  labor 
could  accomplish  it.  The 
result  of  having  cheap 
power  always  at  immediate 
call  is  that  industrial  pro¬ 
duction  increases  by  leaps 
and  bounds.  The  function 
of  the  American  laborer 
is  rapidly  becoming  limited 
to  directing  and  control¬ 
ling  power  rather  than  supplying  it  from  his  own  muscles. 
The  great  increase  in  the  production  of  wealth  thus  brought 
about  has  very  largely  raised  the  workingman’s  wages  and 
his  standard  of  life.  Very  many  of  the  American  artisans 
one  sees  on  their  way  to  work,  with  dungaree  overalls  and 
tin  dinnerpails,  own  not  only  the  houses  they  live  in  but 
motor  cars  and  expensive  wireless  sets  besides.  The  expla¬ 
nation  of  their  prosperity  can  be  almost  entirely  compressed 
into  two  words — cheap  power. 

Until  the  first  enactment,  about  twenty  years  ago,  of 
legislation  vesting  in  state  authorities  jurisdiction  over 
public  utility  companies  the  electric  business,  as  well  as 
other  branches  of  the  public  utility  industry,  was  highly 
competitive,  and  it  remained  so,  in  fact,  long  afterward 
in  many  states  in  which  public  regulation  did  not  become 
effectve  for  some  time  thereafter.  Instances  were  not 
uncommon  of  several  companies  seeking  the  then  limited 
amount  of  business  in  a  single  city;  franchises  were  of 
short  duration,  restricted  to  small  areas  and  imposed 
heavy  obligations ;  equipment  was  inefficient  and  con¬ 
stantly  in  need  of  repair  or  replacement,  and  operations 
were  expensive.  Investment  bankers  hesitated  to  under¬ 
write  bond  issues  except  at  great  cost  and  under  rigid 
restrictions,  and  ambiguous  statutes  and  charters  ham¬ 
pered  the  raising  of  capital  by  sales  of  capital  stock. 

That  these  conditions  could  not  permanently  endure 
became  obvious,  and  the  early  years  of  the  present  cen- 


j  Contrast  America's  progress  and  pros¬ 
perity  with  that  of  any  other  nation! 
What  explains  the  difference?  A  delega¬ 
tion  of  investigators  from  abroad  answer, 
‘‘Cheap  and  plentiful  power."  Private  j 
capital  and  private  initiative  created  this  \ 
\  basis  of  unparalleled  national  prosperity  ' 
\  and,  under  state  regulation,  facilitate  its  \ 
maintenance.  \ 
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tury  marked  the  beginning  of  an  era  of  consolidation. 
But  many,  if  not  most,  of  the  early  consolidations,  form¬ 
ing,  as  they  did,  the  foundation  of  the  progress  of  the 
past  twenty-five  years,  were  accompanied  by  liberal 
quotas  of  financial  grief.  Owners  of  competing  com¬ 
panies  demanded  high  prices  for  their  properties,  many 
then  withdrawing  their  capital  and  leaving  to  those  with 
more  courage  and  patience  the  task  of  working  out  dis¬ 
couraging  situations  with  prospect  of  large  capital  losses. 
In  some  cases  they  re  entered  the  field  to  recreate 
“nuisance  value”  and  be  again  bought  out.  Unification 
of  properties  operating  in  the  same  territory  necessitated 
extensive  scrapping  of  duplicated  facilities;  co-ordina¬ 
tion  of  service  required  immediate  modernizing,  and 
sometimes  complete  replacement,  of  much  of  the  retained 
equipment,  operations  which  had  been  impossible  during 
the  earlier  period  of  competition.  Improvements  in  the 
art  of  producing  and  distributing  electricity,  once  under 
way,  progressed  rapidly,  involving  frequent  and  radical 
changes  in  methods  of  operation  and  design  of  equip¬ 
ment  and  rendering  important  items  of  property  obsolete 
while  still  young  in  service  and  long  before  earnings 
were  sufficient  to  provide  for  the  amortization  of  their 
costs.  These  were  the  conditions  when  state  regulation 
came  into  being,  and  among  its  first  effects  was  exclusion 
from  recognized  investment  of  earlier  large  expenditures 
actually  and  necessarily  made  as  the  first  steps  toward 
the  present-day  “abundance  of  cheap  pow'er.” 

Recognized  Natural  Monopolies 

Though  the  advent  of  state  regulation  presaged  the 
ultimate  elimination  of  destructive  competition,  its 
actual  accomplishment  was  gradual  and  in  many  in¬ 
stances  slow'.  Now,  however,  under  almost  nation-wide 
state  regulation,  public  utilities  are  recognized  as  natural 
monopolies  entitled  to  earn  fair  returns  but  with  the 
obligation  to  furnish  adequate  and  dependable  service  at 
reasonable  charges.  This  revolutionary  change  from  the 
old  order  has  proved  of  great  mutual  advantage  to  the 
public  and  to  the  utility  companies.  Unanswered  clamor 
for  service  and  complaints  of  exorbitant  charges  have 
ceased  to  be.  Their  current  substitutes  are  service  ex¬ 
tensions  made  in  advance  of  actual  necessity,  charges 
intended  to  earn  fair  wages  for  labor  and  capital  and  to 
encourage  greater  use  of  service  always  available,  and 
recognition  of  the  mutuality  of  the  interests  of  the  pub¬ 
lic  and  the  utility  companies. 

The  engineering  and  operating  activities  of  the  electric 
utilities  will  continue  to  receive  attention  from  the  regu¬ 
lating  commissions  and  their  engineering  staffs.  Their 
financial  policies,  however,  will  be  under  wider  scrutiny, 
as  the  growing  frequency  and  increasing  amounts  of 
offerings  of  their  securities  have  already  brought  them 
forcefully  before  thousands  who  have  become  experi¬ 
enced  and  discriminating  security  purchasers  since  they 
began  to  buy  Liberty  bonds  on  the  installment  plan  ten 
years  ago.  The  interest  of  these  investors  no  doubt  has 
been  stimulated  by  the  efforts  of  recognized  bodies  such 
as  the  New  York  Stock  Exchange,  Investment  Bankers’ 
Association  of  America  and  “Better  Business”  bureaus 
to  focus  attention  upon  the  necessity  of  proper  publicity 
of  information  essential  in  determining  security  values. 

Even  further  enlargement  of  this  “public  supervision” 
is  indicated  by  the  announcement  recently  made  by 
a  national  association  formed  about  ten  years  ago  as  an 
organization  of  holders  of  railroad  securities  of  its  in¬ 
tention  to  expand  its  scope  to  include  the  securities  of 
public  utilities.  One  of  the  purposes  of  this  organiza¬ 


tion  is  to  organize,  promote  and  carry  out  in  the  public 
interest  a  campaign  of  education,  that  the  public  may  be 
informed  of  the  extent  to  which  all  citizens  are  directly 
interested  in  the  welfare  of  railroads  and  public  utilities 
and  in  the  securities  issued  by  them. 

Change  in  Capitalization 

Before  utility  securities  gained  their  present  favor  it 
was  not  uncommon  to  find  three-quarters  or  more  of  total 
capitalization  of  a  public  utility  represented  by  mortgage 
bonds  and  the  balance  divided  between  preferred  and 
common  stock  in  varying  proportions.  In  recent  years 
there  has  been  a  gradual  lessening  in  the  proportion  of 
capital  requirements  met  by  sales  of  bonds.  Today  many 
of  the  leading  electric  utilities  have  less  than  60  jier  cent 
of  total  capitalization  represented  by  bonds,  and  in  some 
instances  the  proportion  is  as  low  as  50  per  cent.  How 
long  the  present  division  of  the  capital  structure  is  des¬ 
tined  to  remain  is  open  to  conjecture.  Continued 
availability  of  large  amounts  of  money  seeking  assured 
returns  may  bring  about  the  issuance  of  bonds  for  new 
capital  in  proportion  of  total  security  issues  somewhat 
greater  than  is  now  shown  in  the  balance  sheet  of  the 
average  large  power  and  light  utility  company.  However, 
an  increase  to,  say,  two-thirds  of  total  capitalization 
represented  by  bonds  would  not  indicate  a  departure 
from  conservative  policies.  If  total  capitalization  and 
surplus  do  not  exceed  value  of  fixed  property  and  other 
net  tangible  assets  (with  the  latter  not  in  undue  proportion 
to  the  former),  a  cushion  of  at  least  50  per  cent,  and 
more  to  the  extent  of  the  accumulated  surplus,  would 
underlie  an  amount  of  bonds  equal  to  two-thirds  of  total 
capitalization.  Such  an  equity  position  should  warrant 
an  acceptable  investment  position  for  the  bonds,  with, 
of  course,  proper  standards  with  respect  to  margin  of 
earnings  over  interest  requirements,  operating  condition 
of  properties,  provision  for  maintenance  and  replace¬ 
ments,  diversification  of  sources  of  revenues  and  reason¬ 
able  charges  for  service. 

No  single  financial  formula  may  be  advocated 
for  the  use  'of  all  electric  utilities,  without  regard  to 
credit  position,  sources  of  revenues,  character  of  prop¬ 
erties  and  territories,  and  opportunities  for  growth,  of 
the  individual  case.  The  capital  investment  in  hydro¬ 
electric  developments,  for  instance,  is  usually  substantially 
greater  (sometimes  twice  as  large)  in  proportion  to  gross 
earnings  than  in  cases  of  companies  whose  power  supply 
is  produced  by  steam  generation.  Because  of  the  greater 
capital  investment,  interest  charges  of  hydro-electric 
companies  ordinarily  are  materially  higher,  though  their 
direct  operating  costs  usually  are  lower.  Too,  a  company 
with  property  consisting  chiefly  of  a  power  generating 
plant  and  small  or  no  distribution  facilities,  and  dependent 
upon  other  utilities  for  its  market,  or  a  company  possess¬ 
ing  an  extensive  transmission  system  with  small  or  per¬ 
haps  no  directly  owned  or  controlled  source  of  power 
supply,  cannot  always  follow  a  program  of  financing  that 
might  economically  be  adopted  by  a  company  owning 
large  generating  stations  and  transmission  systems  and 
having  a  w'ell-developed  and  growing  distribution  busi¬ 
ness. 

Primarily  in  order  to  avoid  the  frequently  recurring 
expense  of  redeeming  at  high  premiums  outstanding 
bonds  of  closed  issues,  or  the  higher  costs  of  financing  by 
means  of  bonds  secured  only  by  subordinate  liens,  the 
now  familiar  “open  mortgage”  was  developed.  The  first 
important  changes  in  the  old  type  of  indenture  occurrefl 
in  the  provisions  limiting  the  total  amount  of  bonds  and 
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specifying  a  particular  interest  rate.  Later  further  lee¬ 
way  was  afforded  in  the  issuance  of  bonds  with  maturi¬ 
ties,  interest  rates  and  payment  dates,  redemption  provi¬ 
sions,  tax  refunds,  sinking  fund,  if  any,  etc.,  as  deter¬ 
mined  for  the  particular  series  at  the  time  of  issuance. 
The  prop)ortion  of  the  cost  of  property  additions  against 
which  bonds  could  be  issued  was  gradually  reduced  to 
75  per  cent,  and  the  provisions  concerning  the  margin  of 
earnings  over  interest  requirements  were  amplified.  As 
purchases  of  smaller  units  by  larger  properties  progressed, 
there  were  introduced  provisions  whereby  bonds  out¬ 
standing  on  purchased  properties  might,  at  or  before 
their  maturity,  be  refunded  by  the  issuance  of  bonds  under 
the  mortgage  of  the  acquiring  company.  More  recently, 
there  have  been  added  provisions  permitting,  with  the 
consent  of  the  holders  of  a  large  percentage  of  outstand¬ 
ing  bonds,  modification  of  certain  conditions  of  the  mort¬ 
gage,  but  in  most  cases  with  specific  prohibition  against 
an  additional  issue  of  long  term  bonds  surrounded  by 
the  troublesome  restrictions  of  an  existing  subordinate 
mortgage,  reduction  in  the  rate  of  their  interest  or  sub¬ 
ordination  of  their  lien.  While  not  new  in  the  purposes 
they  were  intended  to  serve,  the  provisions  governing 
merger,  consolidation  or  sale,  and  releases  of  properties 
to  be  scrapped  or  displaced,  have  been  amplified  from 
time  to  time  without  sacrifice  by  the  bondholder.  All  of 
these  changes  have  afforded  a  flexibility  much  needed 
l)ecause  of  rapidly  changing  conditions.  Without  this 
flexibility  financing  would  have  been  more  difficult  and 
costly. 

Debenture  Financing 

With  a  number  of  bond  maturities  approaching,  and 
pending  the  creation  of  a  new  senior  mortgage,  issues  of 
debentures  often  have  been  resorted  to,  with  maturities 
fixed  according  to  thfe  expected  time  of  the  creation  of 
the  new  mortgage.  Adoption  of  this  course  may  depend 
upon  the  number,  principal  amount,  due  date  and  extent 
of  lien  of  the  maturing  issues,  maturities  and  the  pros¬ 
pective  trend  of  money  conditions.  The  difference 
between  the  price  obtainable  at  the  particular  time  for 
long-term  bonds  surrounded  by  troublesome  restrictions 
and  secured  by  a  subordinate  lien  and  the  price  probably 
obtainable  in  the  not  distant  future  for  long-term  bonds 
issuable  under  reasonable  provisions  and  secured  by  a 
first  mortgage  might  well  be  sufficient  to  warrant  interim 
financing  at  what  would  otherwise  seem  to  be  high  cost. 
But  it  is  not  alone  as  short-term  financing  that  the  issu¬ 


BEFORE  AND  AFTER  VIEWS  OF  LIGHTING  IN 


ance  of  debentures  serves  a  useful  purpose.  If,  for  any 
reason,  it  is  considered  inadvisable  to  sell  additional  mort¬ 
gage  bonds,  long-term  debentures  may  afford  a  more 
ready  and  economical  means  of  financing  than  preferred 
stock.  Debentures  often  carry  an  optional  privilege  to 
the  holders  to  convert  into  preferred  or  common  stock, 
which  at  that  time  may  not  be  as  readily  or  economically 
salable,  perhaps  because  of  doubt  as  to  continuance  of 
dividends  in  the  event  of  some  adverse  development, 
absence  of  seasoned  market  or  lack  of  investment  demand 
for  stocks.  With  improvement  in  the  position  of  the 
preferred  or  common  stock,  or  changed  market  condi¬ 
tions,  conversion  may  become  attractive  to  the  debenture 
holder,  and  the  issuing  company  would  then  be  enabled, 
without  refunding  expense,  to  retire  an  obligation  having 
a  fixed  maturity  and  default  on  which  would  precipitate 
at  least  temporary  embarrassment.  If  earnings  afford 
ample  interest  cover  and  no  distortion  results  in  the 
proper  relation  of  total  capitalization  to  value  of  assets 
and  earning  power,  a  debenture  convertible  into  stock 
on  a  basis  inducing  conversion  under  ordinary  conditions 
is  regarded  as  sound  financing,  as  the  ultimate  result — 
conversion — is  a  step  in  the  direction  of  a  well-balanced 
capital  structure,  if  in  fact  it  does  not  already  exist. 


Increasing  Wood-Working  Plant 
Illumination 

IMPROVEMENT  of  the  lighting  systems  in  industrial 
plants  so  the  illumination  would  more  nearly  approach 
modern  standards  not  only  would  benefit  the  users  but 
would  bring  a  very  large  increase  in  revenue  in  many 
cases.  An  example  of  this  is  afforded  by  the  Odorless 
Refrigeration  Company,  Chattanooga,  Tenn.,  where  the 
original  lighting  system  totaling  7.8  kw,  was  increased  to 
46.8  kw.  and  the  annual  consumption  increased  about 
42,000  kw.-hr.  The  Tennessee  Electric  Power  Company 
furnished  recommendations  for  a  new  system.  The 
changes  were  actually  made  by  a  local  contractor. 

In  the  original  installation  miscellaneous  drops  gave 
an  average  illumination  of  about  4  foot-candles,  with 
glare  and  shadow  conditions  very  bad.  In  the  machine 
room,  200-watt  RLM  reflectors  were  installed  on  10-ft. 
centers,  which  brought  the  illumination  up  to  an  average 
of  15  foot-candles.  In  the  glue  room  200-watt  RLM 
reflectors  were  installed  on  11-ft.  centers,  bringing  the 
illumination  up  to  about  12  foot-candles. 


MACHINE  ROOM  OF  WOOD-WORKING  PLANT 
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Employee  Selling  Successful 
in  Small  Towns 

Under  these  conditions  appliance-sales  volume  and 
cost  are  found  to  be  better  than  with  any  other 
method.  Contests  stimulate  interest 

CONSIDERABLE  experience  with  employee  selling 
has  been  had  during  the  past  six  years  by  the  Pacific 
Power  &  Light  Company,  which  serves  a  scattered  ter¬ 
ritory  in  eastern  Oregon  and  Washington.  During  this 
period  most  of  the  appliance  selling  has  been  done 
through  regular  employees.  The  fact  that  appliance  sales 
have  doubled  during  the  past  six  years  is  attributed  by 
the  appliance  sales  manager  of  the  company  largely  to 
participation  by  operating  employees  in  co-operative 
sales  work. 

Experience  with  employee  selling  has  led  to  two  major 
conclusions :  First,  that  employees  can  be  of  most  assist¬ 
ance  in  the  sale  of  merchandise  by  being  at  all  times 


Jan.  Feb.  Mar.  Apr.  May  June  July  Aug.  Sep.  Oct.  Nov.  Dec. 

Date . 

Proapect’a  Name . 

Address . Telephone . 

City . State,  r. . 

Appliance . . . 

Remarks . . . 


Your  Name .  .  W  12303 


PROSPECT  SLIP  TURNED  IN  BY  EMPLOYEI.S  TO  AID  IN 
MERCHANDISE  SALES 

Employees  of  Pacific  Power  &  Light  Company  receive  10  cents 
for  every  prospect  turned  In  and  2  per  cent  of  the  amount  of  the 
purchase  If  a  regular  salesman  closes  the  prospect  within  60  days. 
Direct  selling  is  done  by  operating  employees  only  two  or  three 
times  a  year  during  short  campaigns. 

on  the  alert  for  prospects.  Second,  that  the  general 
run  of  employees  can  be  enthused  to  such  an  extent  that 
they  will  make  it  possible  to  accomplish  more  in  a  30-day 
campaign  than  could  be  accomplished  at  the  same  cost 
without  their  assistance.  It  has  been  found  exceedingly 
difficult,  if  not  impossible,  to  keep  up  enthusiasm  among 
operating  employees  for  long  jieriods  of  time.  The  short, 
intensive  campaign,  in  which  competition  among  all 
employees  and  among  all  districts  is  featured,  appeals  to 
the  average  employee  to  a  far  greater  extent  than  day- 
by-day  effort. 

The  company  operates  a  group  of  comparatively  small 
towns  varying  in  size  from  towns  with  400  residence 
meters  to  districts  containing  as  high  as  8,500  residence 
meters.  In  these  towns  the  number  of  operating  em¬ 
ployees  varies  from  three  or  four  to  100.  In  the  smaller 
places  merchandising  is  carried  on  entirely  without  the 
aid  of  regular  salesmen.  Employee  selling  under  such 
circumstances  has  been  found  to  be  more  effective  than 
any  other  type,  not  only  from  the  standpoint  of  gross 
business  secured  but  also  from  the  standpoint  of  cost. 
In  a  recent  electric  range  campaign  the  three  highest 
districts  were  those  in  which  no  regular  salesmen  were 
stationed.  In  the  winning  district,  which  served  approxi¬ 
mately  450  residence  meters  and  in  which  80  ranges  were 


already  connected,  the  operating  employees  sold  43  ranges 
in  eight  weeks,  which  is  more  than  10  per  cent  of  the 
customers  listed  as  non-users  of  electric  ranges  in  that 
community. 

In  the  larger  districts  experience  with  employee  selling 
has  not  been  so  outstanding.  In  these  districts  success 
depends  largely  upon  the  interest  in  merchandising  and 
leadership  of  the  district  manager. 

Employee  Selling  Plan 

The  present  plan  used  by  the  Pacific  Power  &  Light 
Company  for  employee  selling  is  as  follows: 

Each  employee  is  furnished  with  a  prospect  book 
(sample  sheet  of  which  is  shown)  which  is  used  in 
accordance  with  printed  instructions  in  the  cover  of  the 
book.  Employees  are  paid  10  cents  for  the  name  of 
each  prospect  turned  in;  if  the  prospect  is  sold  within 
60  days,  the  employee  receives  2  per  cent  of  the  selling 
price.  This  plan,  although  it  has  been  in  effect  only  a 
short  time,  is  working  out  very  satisfactorily.  In  one 
instance  an  employee  turned  in  prospects  during  two 
months  to  whom  $1,500  worth  of  merchandise  was  sold. 
Where  a  sales  organization  exists,  the  company  feels  that 
a  plan  similar  to  this  will  result  in  the  most  productive 
work  on  the  part  of  regular  employees. 

Employees  are  used  in  short  campaigns  not  more  than 
two  or  three  times  a  year.  Their  interest -is  obtained 
through  meetings,  contests  and  personal  letters,  and  some 
exceptional  individual  records  are  made  in  nearly  every 
campaign.  It  has  been  the  thought  of  the  company,  in 
conducting  contests,  to  encourage  keen  competition 
among  districts  without  fostering  competition  among 
individuals  in  the  same  district.  Thus  it  is  possible  to 
secure  far  greater  co-operation  among  employees  in  the 
same  district,  which  is  really  the  thing  that  makes  for  a 
successful  campaign. 


Yuletide  Lighting  a  Community 
Interest  in  Cleveland 

HRISTMAS  is  welcomed  with  light  in  Cleveland, 
Ohio.  The  National  Lamp  Works  of  the  General 
Electric  Company,  whose  display  for  this  year  is  illus¬ 
trated  in  the  frontispiece  of  this  issue  of  the  Electrical 
World,  made  a  spectacular  demonstration  and  served  as 
the  inspiration  for  municipal,  industrial  and  home 
owners’  exhibits.  The  season  was  welcomed  in  on  Dec. 
11,  when  more  than  9,000  people  braved  a  pouring  rain 
and  drove  through  Nela  Park  to  see  the  effects  produced 
by  the  20,000  carefully  placed  multi-colored  lamps. 
Thousands  of  interested  citizens  viewed  the  display  from 
outside  the  grounds.  An  official  count  showed  that  2,400 
people  crowded  their  way  through  the  Nela  School  of 
Lighting  on  that  evening.  The  interest  evidenced  by  the 
citizens  of  Cleveland  was  most  encouraging. 

Municipal  efforts  toward  holiday  illumination  were 
evidenced  in  the  lighting  of  the  public  square,  parks  and 
bridges.  Home  owners  were  invited  to  co-operate  in  the 
movement  to  make  Cleveland  the  most  beautiful  of 
Christmas  cities  by  decorating  the  exterior  of  their  homes 
with  colored  lights  and  by  keeping  their  porch  lamps 
burning  during  the  evening  throughout  the  holiday 
period.  The  Cleveland  Plain-Dealer  ran  a  contest  in 
which  $225  in  prizes  was  offered  to  home  owners 
possessing  the  most  attractively  lighted  residences,  as 
viewed  from  the  street,  during  this  year’s  Christmas 
season. 
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Home  Servicing— Whose  Duty? 


Someone  must  assume  responsibility  for  present  electrical 
conditions  in  homes  and  correct  them.  Maintenance  of  ap¬ 
pliances,  equipment  and  wiring  has  been  too  long  neglected 


By  Ralph  W.  Liddle 

Commonwealth  Edison  Company,  Chicago 


IT  HAS  recently  been  estimated  that  there  are  nearly  With  the  increase  in  its  use  for  appliances  there  has 
30,000,000  electrical  household  appliances  in  use  in  come  a  servicing  problem  that  has  neither  been  clearly 
the  United  States,  divided  about  as  follows:  irons  recognized  nor  properly  provided  for.  We  are  begin- 
10,000,000;  vacuum  cleaners,  5,000,000;  fans  5,000,000.  ing,  so  to  speak,  to  "feel”  this  difficulty, 
washing  machines,  3,500,000;  miscellaneous,  5,000,000.  No  detailed  listing  of  possible  household  electrical 
How  many  sockets  are  there,  and  how  many  switches?  troubles  can  be  made  within  the  limits  of  this  article; 
How  many  feet  of  worn  cord?  How  many  of  these  nor  would  it  be  effective  without  some  notion  as  to  how 


A  MULTIPLE  PLUG  IN  THE  FLOOR,  FREQUENTLY 
KICKED  AND  TRIPPED  OVER 

Note  the  lamp  cord  carried  through  the  cold 
air  register,  an  example  of  the  unsatisfactory 
conditions  which  still  occasionally  prevail. 


THE  BATTERED  OLD  SNAP  SWITCH  THAT 
HANGS  ON  THE  WALL 

The  basement  stairway  with  the  switch  get¬ 
ting  punishment  from  the  broom  on  one  side  and 
the  ironing  board  on  the  other. 


widespread  these  troubles  were.  With 
the  idea  of  showing  at  least  a  few  ex¬ 
amples,  the  writer  took  some  pictures  in 
the  two  homes  that  were  most  accessible 
to  him.  These  pictures,  with  brief  ex¬ 
planations,  accompany  this  article.  The 
two  homes,  one  in  Chicago  and  one  in  Minneapolis,  were 
not  selected  in  any  sense;  they  were  the  two  most  con¬ 
veniently  available.  Nor  is  any  claim  made  that  they 
were  worse  or  better  than  the  average  so  far  as  electrical 
installation  is  concerned.  To  the  writer’s  certain  knowl¬ 
edge  not  all  of  the  unsatisfactory  conditions  in  either 
home  are  shown.  The  only  claim  made  is  that  it  would 
be  easier  than  many  have  believed  to  get  thousands  of 
pictures  of  this  kind. 

The  electrical  appliances  themselves,  their  fittings  and 
cords,  are  probably  the  major  source  of  our  customer’s 
troubles.  It  is  unfortunate  that  electrical  appliances 
will  continue  to  operate  for  a  long  time  in  a  semi- 
demolished  condition.  Next  to  appliances  in  the  list  of 


ONLY  ONE  OUT  OF  FIVE 
CORDS  IN  GOOD  CONDITION 
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trouble  sources  might  come  defective  sockets,  switches, 
attachment  plugs  and  a  host  of  other  fittings.  A  close 
third  would  be  the  unlimited  variety  of  amateur  wiring 
and  repairing,  the  rank  misuse  of  alleged  portable  cord 
and  the  serious  overloading  of  fixture  wiring,  lamp 
cords,  etc. 

Complaint  System  Too  Slow 

A  study  of  complaints,  as  a  basis  for  estimating  the 
extent  of  electrical  troubles  in  the  home,  is  not  as  useful 
as  it  at  first  appears.  A  complaint  or  a  request  for 
some  repair  service  is,  more  often  than  not,  a  last  resort. 
The  washing  machine  or  the  iron  or  the  bedroom  light 
switch  have  finally  quit  for  good.  Their  ailments  may 
have  been  developing  and  making  an  annoyance  or  a 
nuisance  of  them  for  months,  for  years.  The  slowness 
of  customers  to  complain  about  little  things — to  “do 
something  about  it” — means  that  very  often  substitutes 
for  electrical  appliances  are  used,  lights  are  done  with- 


ONE  OF  A  PAIR  OF  WALL  BRACKETS 
A  dead  lamp  in  one  and  the  other  used  as  a  convenience  outlet 
to  a  floor  lamp  with  about  ten  feet  of  surplus  lamp  cord  grace¬ 
fully  disposed  on  the  floor. 

out  and  revenue  is  lost.  The  complaint  system  is  and 
always  will  be  too  slow  in  operation  to  solve  this  prob¬ 
lem  alone.  Servicing,  as  here  contemplated,  is  a  pre¬ 
ventive  plan.  The  treatment  of  complaints  is  at  best 
only  a  cure  for  trouble  that  has  already  done  its  damage. 

Some  form  of  systematic  servicing  undertaken  by  the 
electric  service  company  appears  to  be  the  best  and 
perhpps  the  only  way  out  of  the  difficulty.  Particularly 
in  the  case  of  companies  with  a  large  number  of  cus¬ 
tomers,  the  prospect  of  carrying  on  such  work  is  not 
pleasing,  and  the  suggestion  is  made  with  some  realiza¬ 
tion  of  the  problem  and  the  expense  it  involves. 

There  is  good  reason  to  believe  that  residence  cus¬ 
tomers  would  welcome  a  servicing  program.  Undoubt¬ 
edly  women  want  their  appliances  to  work  properly  and 
continuously.  The  chief  electrical  inspector  of  a  large 
city  recently  made  the  remark,  without  being  directly 
questioned  on  the  subject,  that  in  his  opinion  men  could 
make  a  good  living  by  servicing  electrical  appliances  in 
homes  at  a  small  charge  per  month. 

Two  primary  questions  in  a  servicing  plan  are  how 
the  job  itself  shall  be  done  and  how  the  expense  shall 
be  carried.  These  questions  can  be  answered  only  from 
experience,  of  which  at  present  there  is  little  or  none. 


As  a  necessary  part  of  the  plan  the  writer  suggests 
that  a  service  man  must  visit  every  residence  customer 
at  regular  intervals,  independently  of  any  request  from 
the  customer.  This  man  is  not  simply  to  ask  questions. 
He  is  to  inspect  the  entire  installation,  every  electrical 
appliance,  every  fitting,  all  fuses,  all  exposed  wiring, 
fixtures  and  cords;  he  is  to  operate  all  switches  and 
key  or  chain  sockets,  and  so  on.  He  will  make  such 
repairs  as  he  can  and  arrange  for  others  to  be  made. 
Above  all,  he  will  not  make  any  attempt  to  sell  anything. 
He  is  to  be  a  service  man. 

The  extent  to  which  regular  servicing  would  increase 
present  repair  work  and  expense  is  likely  to  be  over¬ 
estimated.  Much  of  this  work  must  be  done  by  some¬ 
one  eventually,  and  much  of  it,  once  done,  is  out  of  the 
way  for  a  long  time.  Whether  the  interval  of  regular 
service  visits  becomes  eventually  one  year,  or  two,  or 
something  else,  will  have  quite  a  bearing  on  the  expense. 

With  customer’s  repairs  even  now  reaching  in  some 
cases  an  annual  total  of  more  than  one-third  of  the 
number  of  residence  customers,  it  is  a  live  question  as 
to  whether  we  are  not  being  gradually  forced  to  do  this 
thing  anyway.  It  may  be  that  servicing  is  inevitable. 

At  all  events,  it  is  certain  that  the  first  complete  series 
of  service  calls  would  be  the  most  expensive  and  the 
most  productive  of  good  results,  not  to  mention  the 
value  of  the  experience  and  information  gained.  For 
one  thing,  it  would  provide  a  complete  appliance  survey 
that  would  have  definite  and  large  commercial  value  to 
the  sales  department. 

Helpful  Preliminary  Work 

In  view  of  the  certain  difficulties  of  a  complete  serv¬ 
icing  program,  as  much  as  possible  should  be  done  to 
meet  in  advance  of  the  actual  announcement  of  the 
plan.  Of  first  importance  is  the  diminishing  of  the 
sale  of  inferior  appliances,  cords,  lamps  and  so  on.  All 
of  these,  aside  from  their  poor  economy  and  actual 
hazard,  will  increase  the  cost  of  servicing.  This  prob¬ 
lem  is  being  given  attention  now,  and  an  electrical  ap¬ 
pliance  approval  laboratory  and  restrictions  on  the  sale 
of  other  inferior  materials,  if  they  can  be  had,  will 
probably  do  all  that  can  be  done  in  this  direction. 
Greater  standardization  of  appliances  and  fittings  is  also 
of  great  importance.  Whatever  can  be  done  to  educate 
customers  in  the  proper  use  of  appliances  and  electric 
service  in  general  by  demonstrations  before  and  after 
sales — by  home  service  work,  by  advertising  or  by  any 
other  means — will  by  so  much  increase  the  cost  and 
difficulty  of  complete  servicing. 

The  interrelations  between  the  customer,  the  service 
company,  contractor-dealers,  electricians,  inspection 
authorities  and  others  concerned  could  be  analyzed 
fairly  well  in  advance.  The  present  high  cost  (apparent 
at  least)  of  wiring  and  electrical  repairing  has  encour¬ 
aged  amateur  activity  along  these  lines,  to  the  detriment 
of  all  concerned.  A  newspaper  ad  before  me  plainly 
states  that  you  can  “save  one-half”  if  you  will  “assemble 
and  install  your  own”  fixtures.  The  best  equipment  and 
fittings  and  cords  will  not  defeat  the  amateur  electricians ; 
nor  will  rules. 

Financial  Returns  from  Servicing 

From  a  financial  standpoint  the  regular  servicing 
plan  by  no  means  involves  all  red  figures.  Increased 
revenue  due  to  increased  use  of  appliances  and  the  elim¬ 
ination  of  substitutes,  thousands  of  relamped  sockets 
and  a  reduction  of  expense  in  handling  complaints — 
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whatever  these  amount  to  in  dollars  and  cents — are  in 
its  favor. 

Considering  the  whole  body  of  electric  service  cus¬ 
tomers,  there  is  little  favoritism  involved  in  servicing 
the  installations  of  residence  customers.  Many  large 
light  and  power  customers  receive  attention  of  this  kind 
now,  through  service  agreements  or  from  their  own 
electrical  maintenance  staffs.  The  millions  of  residence 


ABOVE,  A  “combination” 
SWITCH 

The  internal  disorders  of  a 
combination  switch  inspire 
profanity  even  when  the  deli¬ 
cate  combination  to  iiperate 
it  is  known. 


AT  RIGHT,  THAT  MODFJtN,  THE 
ELECTRIC  IRON 
The  iron  has  a  socket 
switch  and  loose  plug-con¬ 
tacts.  The  cord  is  stapled  to 
the  wall.  The  use  of  a  two- 
light  plug  cut  the  lamp  size 
from  150  to  50  watts. 


customers  have  no  facilities  of  their  own.  They  are  in 
the  majority;  they  are  the  greatest  influence,  favorable 
or  unfavorable,  in  public  opinion,  in  public  relations. 

The  attention  of  the  electric  utility  industry  is  con¬ 
centrated  now  perhaps  as  never  before  on  electrical  ap¬ 
pliances  and  electric  service  in  the  home.  Electrical 
appliances  in  use  are  increasing  literally  by  the  millions. 
It  is  also  clearly  understood  now  that  something  is  wrong 
with  the  situation.  It  may  be  primarily  a  sales  problem, 
and  it  may  be  a  sales  problem  plus  some  other  impor¬ 
tant  problem.  Does  electric  service  need  servicing? 


Every  Outlet  Tagged  with  Red  Seal 
in  Model  Home 

IN  CO-OPERATION  with  the  Electric  League  of 
Pittsburgh,  the  builders  of  ten  model  homes,  wired  and 
equipped  according  to  the  Red  Seal  plan,  have  opened 
them  for  public  inspection  for  a  period  of  four  weeks. 
One  of  these  buildings  has  been  decorated  along  the  lines 
of  the  established  electric  home,  and  the  remaining  nine 
are  provided  with  displays  of  the  products  of  various 
trades  and  organizations.  The  Red  Seal  plan  is  featured 
in  one  of  these  houses,  where  every  switch  plate,  conve¬ 
nience  outlet,  fixture,  laundry  circuit  and  entrance  main 
has  been  tagged  with  a  circular  red  seal. 

A  representative  of  the  Electric  League  of  Pittsburgh 


is  on  duty  in  the  Red  Seal  home  and  answers  questions 
relative  to  wiring,  and  the  Red  Seal  plan.  Newspaper 
publicity  in  conjunction  with  this  work  has  been  carried 
on,  and  in  the  opinion  of  the  manager  of  the  league, 
J.  H.  Aernam,  this  home  has  a  greater  educational  value 
than  the  decorated  home,  inasmuch  as  the  curiosity  seek¬ 
ers  do  not  have  their  attention  drawn  to  beautiful  drap¬ 
eries,  Oriental  rugs  and  fine  furniture,  but  to  the  feature 
that  is  to  be  emphasized — namely,  the  Red  Seal  Plan. 


Service  Plan  Utilizes  District 
Representatives 

Improved  service  basis  of  plan  used  by  Syracuse 
Lighting  Company.  Appliance 
sales  not  featured 

District  representative  plans  have  been  used  with 
notable  success  by  several  electric  utilities  over  a 
sufficient  period  of  time  to  prove  the  worth  of  the  idea. 
The  plan,  adopted  by  the  Syracuse  Lighting  Company, 
of  Syracuse,  N.  Y.,  is  based  upon  a  service  policy, 
thereby  differing  from  the  plans  in  use  by  the  Blackstone 
Valley  Gas  &  Electric  Company  and  other  Stone  & 
Webster  properties,  which  are  fundamentally  appliance 
sales  schemes.  The  experience  of  the  Blackstone  Valley 
Gas  &  Electric  Company  with  such  an  arrangement  was 
detailed  in  the  Electrical  World  of  Nov.  5. 

Syracuse  uses  the  “Bill  Jones”  service  plan.  The  ter¬ 
ritory  of  this  utility,  which  supplies  electricity,  gas  and 
coke  to  city  and  rural  divisions,  has  been  divided  into 
30  districts.  The  basis  used  for  determining  these  areas 
is  the  volume  of  orders  from  that  locality,  so  that  it  fol¬ 
lows  directly  that  thickly  populated  districts,  although 
smaller  in  area,  yield  the  same  volume  of  orders  as  the 
larger  but  less  congested  districts. 

In  his  own  territory  Bill  Jones  is  really  the  company 
so  far  as  service  is  concerned.  He  sets  and  removes  all 
gas  and  electric  meters,  executes  all  shut-off  and  turn-on 
orders,  makes  “line  in”  appliance  connections,  adjusts 
appliances,  investigates  complaints  and  rectifies  minor 
troubles.  He  does  not  read  meters  or  collect  money 
except  upon  special  request.  Such  meter  readings  as  he 
takes  are  of  the  final  variety  and  the  collections  are  of 
the  “get  the  money  or  the  meter”  type,  as  the  meter 
reading  and  collecting  is  done  by  two  separate  forces 
specially  trained  in  these  respective  lines.  In  an  emer¬ 
gency  Bill  Jones  will  do  almost  anything  in  the  way  of 
serving  a  customer.  He  does  not  sell  appliances,  but  he 
does  sell  coke  and  has  been  very  successful  in  doing  so. 

When  Bill  Jones  starts  out  in  the  morning,  he  takes 
with  him  the  orders  for  his  territory  that  are  to  be  done 
that  day,  together  with  any  from  the  preceding  day  that 
may  not  have  been  completed  because  of  inability  to  enter 
the  customer’s  premises,  etc.  He  carries  in  the  light 
delivery  car  a  supply  of  spare  parts  for  ranges,  water 
heaters  and  the  like,  as  well  as  small  appliances,  such 
as  incandescent  lamps,  fuses,  etc.  He  sells  these  to  his 
customers  as  the  occasion  arises,  but  the  sales  are  very 
small  when  compared  with  the  volume  of  orders  exe¬ 
cuted. 

Although  Bill  Jones  operates  in  a  particular  ter¬ 
ritory,  he  does  not  call  on  customers  except  on  order. 
Many  customers  have  come  to  know  the  way  in  which  he 
works  over  his  circuit  and  they  watch  for  him  and  make 
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known  their  wants.  Orders  coming  through  regular 
channels  are  relayed  to  him  by  a  dispatching  clerk  at 
stated  intervals  when  he  calls  the  dispatching  office. 

President  James  C.  De  Long  of  the  Syracuse  Lighting 
Company,  discussing  the  experience  of  his  company  with 
this  plan,  said:  “We  have  found  the  Bill  Jones  service 
to  be  one  of  our  greatest  assets  in  building  up  the  good 
will  of  our  customers  and  some  time  ago  our  customers 
came  to  realize  that  if  Bill  Jones  could  not  render  the 
service  desired,  at  least  he  would  see  that  their  request 
reached  the  proper  department  or  individual.” 

Letters  from  Our  Readers 

C/i% _ _ _ 

How  Shall  Field  Communication 
Be  Afforded? 

To  the  Editor  of  the  Electrical  World: 

I  am  desirous  of  obtaining  literature  or  information 
solving  communication  problems  that  come  up  in  connec¬ 
tion  with  the  operation  and  maintenance  of  high-voltage 
transmission  lines.  The  particular  transmission  system 
in  mind  consists  of  two  three-phase,  44-kv.,  25-cycle 
grounded-neutral  lines  46  miles  long  supported  on  one 
steel  tower  line  paralleling  a  railroad  track  which  is  in 
close  proximity  the  entire  length.  The  linemen  use  speed¬ 
ers  on  the  railroad  track  for  quick  transportation  and 
patrolling.  One  line  is  kept  in  service  and  the  other  held 
in  reserve,  energized  from  one  of  the  substations  with  a 
light-set  relay.  There  are  telephone  booths  along  the 
railroad  at  intervals  of  approximately  5  miles  which  the 
lineman  can  use  to  communicate  with  the  load  dispatcher. 

The  particular  communication  problem  to  be  solved  is 
when  a  lineman  has  one  line  or  part  of  a  line  out  of 
service  and  protected  and  is  working,  for  instance,  half 
way  between  telephone  booths.  Should  the  loaded  line 
fail,  it  is  necessary  that  he  know  it  immediately  either 
through  some  form  of  direct  communication  from  the 
load  dispatcher  or  from  some  kind  of  a  signaling  device 
that  will  indicate  when  the  failure  takes  place  on  the 
loaded  line,  so  that  he  can  clear  the  spare  line  for  service 
and  rush  to  the  nearest  telephone  and  notify  the  load 
dispatcher. 

One  scheme  that  has  been  used  to  signal  linemen  when 
the  loaded  line  fails  involves  a  small  telephone  bell  con¬ 
nected  between  the  protected  line  and  ground,  using  the 
induced  potential  from  the  loaded  line  to  keep  the  bell 
ringing  continuously.  This  scheme  gives  satisfactory  re¬ 
sults  so  far  as  the  signal  is  concerned,  but  is  only  appli¬ 
cable  on  some  jobs  such  as  meggering  insulators.  Other¬ 
wise  it  is  used  at  a  sacrifice  of  safety  to  the  linemen,  since 
the  protective  “shorts”  and  grounds  must  be  removed 
from  the  line  to  permit  its  operation. 

Do  you  know  of  any  radio  or  other  form  of  communi¬ 
cation  apparatus  on  the  market  that  will  fill  our  require¬ 
ments?  If  not,  do  you  know  of  a  portable  signaling 
device  on  the  market  which  can  be  used  in  all  kinds  of 
weather  to  indicate  failure  of  potential  on  a  44-kv.  line? 
If  not,  could  you  suggest  how  such  a  device  could  be 
manufactured?  W.  W.  McCaslin. 

Box  93,  Gatun, 

Canal  Zone. 

[The  Electrical  World  will  be  glad  to  forward  any  solutions 
of  this  problem  to  the  writer. — Editor] 


Meter  and  Customer  Count 

To  the  Editor  of  the  Electrical  World: 

I  have  read  in  the  Electrical  World  about  the  fact 
that  the  number  of  residential  customers  in  many  sec¬ 
tions  of  the  country  is  larger  than  the  number  of 
families  computed  in  the  usual  way  from  census  statis¬ 
tics  of  population.  The  latest  reference  to  this  fact  is  in 
the  article  entitled  “Will  the  Increase  in  Residential  Cus¬ 
tomers  Continue?”  on  page  998  of  the  issue  for  Nov. 
12,  1927. 

The  discrepancy  probably  arises  from  the  method 
adopted  by  the  operating  companies  of  counting  their 
residential  customers.  In  the  case  of  several  companies 
with  which  I  am  familiar  the  number  of  customers  is 
obtained  by  actual  count  of  the  sheets  in  the  meter 
records  binder.  In  this  binder  are  sheets  for  all  meters 
installed  on  customers’  premises,  both  those  premises 
which  are  occupied  by  consumers  and  those  which  are 
vacant. 

It  is  common  practice  to  leave  meters  installed  in 
vacant  houses  and  apartments  for  a  period  of  from  two 
to  three  years  before  taking  them  out,  and  there  are 
sheets  in  the  meter  records  binder  for  these  installations 
until  the  meters  are  removed. 

Under  such  conditions  it  is  obvious  that  the  difference 
between  the  number  of  residential  customers  and  the 
number  of  families  served  is  dependent  upon  business 
conditions  in  the  locality  and  the  extent  of  new  building 
which  has  taken  place  in  that  locality.  With  large  num¬ 
bers  of  new  homes  being  constructed,  it  appears  that 
families  are  vacating  old  houses  and  moving  into  the  new 
ones.  Then,  again,  meters  are  often  installed  in  new 
houses  on  a  deferred-contract  basis  with  the  date  of  occu¬ 
pation  of  the  premises  uncertain,  perhaps  a  year  in  the 
future. 

The  numbers  of  residential  consumers  are  therefore 
considerably  smaller  than  the  numbers  of  customers  car¬ 
ried  on  the  books  of  the  companies.  This  difference  may 
vary  from  3  to  10  per  cent  or  more,  depending  upon 
the  local  conditions  at  a  particular  time.  Perhaps  the 
saturation  of  the  residence  market  is  not  quite  so  high 
as  present  figures  indicate. 

In  regard  to  the  graph  appearing  in  connection  with 
the  article  mentioned  it  does  not  seem  to  me  that  the 
families  in  territory  served  increase  fast  enough,  although 
from  1902  to  1930  the  increase  is  about  80  per  cent,  while 
for  families  in  the  United  States  the  increase  is  about 
65  per  cent.  I  should  think  that  the  migration  of  families 
from  the  country  to  the  city  and  the  extension  of  lines 
into  undeveloped  territory  would  cause  a  much  larger 
growth  in  the  number  of  families  in  territory  served  than 
here  indicated.  H.  W.  Hills, 

Commercial  Department. 

Philadelphia  Electric  Company, 

Philadelphia,  Pa. 

[Letters  like  this  should  stimulate  more  uniform  practice  that 
will  make  the  data  more  consistent  and  more  valuable.  In  the 
editorial  “What  Is  a  Customer?”  published  on  Feb.  12,  1927,  the 
Electrical  World  called  attention  to  the  weakness  of  customer 
statistics.  Further  comments  on  the  same  subject  are  contained 
on  page  1079,  Nov.  19,  1927.  As  to  “population  served,”  the 
Electrical  World  article  points  out  that  “the  quantity  itself  is 
at  best  a  vague  one;  exact  data  are  out  of  the  question.”  What 
is  the  definition  when  applied  to  an  agricultural  state?  The  chart 
represents  the  best  available  figures.  A  change  in  the  “territory 
served”  data  would  change  the  slope,  but  the  population  on  the 
6,300,000  farms  (95  per  cent  of  them  not  served  and  most  of  the 
latter  at  a  distance  from  power  circuits),  plus  the  1,300,(X)0  fam¬ 
ilies  in  small  towns  not  electrically  supplied,  makes  it  seem  un¬ 
likely  that  the  change  would  be  sufficient  to  vitiate  the  general 
conclusions. — Editor.] 
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Hydro-Electric  Development 
and  Steam  Equipment 

Destruction  Test  of  a  66-In.  Forged- 
Steel  Penstock  Pipe. — John  L.  Cox. — 
A  detailed  account  of  the  design,  con¬ 
struction,  and  final  testing  of  a  forged- 
steel  penstock  pipe  for  use  at  a  high- 
head  hydro-electric  station.  The  results 
indicate  that  this  66-in.  diameter  pipe 
reached  its  elastic  limit  at  a  pressure  of 
2,150  lb.,  corresponding  to  a  tangential 
stress  of  25,000  lb.  per  square  inch  in 
the  steel  of  the  weld.  The  measured  pro¬ 
portional  limit  of  the  steel  at  the  ends 
was  24,500  lb.  The  pipe  failed  at  a 
pressure  of  5,300  lb.,  which  by  the  ap¬ 
proximation  of  the  extended  Birnie 
formula  would  correspond  to  fiber  stress 
of  62,000  lb.  per  square  inch  compared 
with  an  actual  tensile  strength  of  67,750 
lb.  It  appears  that  an  internal  pressure 
producing  a  calculated  stress  equally 
proportional  to  the  limit  of  its  metal 
can  be  withstood  without  permanent  de¬ 
formation  by  a  seamless  forged-steel 
pipe,  and,  furthermore,  that  it  may  fail 
at  about  the  pressure  given  by  the  Bir¬ 
nie  formula  arbitrarily  extended  to  the 
ultimate  strength.  —  Mechanical  Engi¬ 
neering,  December,  1927. 

Operating  Experiences  With  1,300-Lh. 
Steam  Pressure.  —  John  Anderson. — 
Experiences  with  the  high  pressure  in¬ 
stallation  in  an  American  station  serves 
as  the  basis  for  this  discussion.  The 
factors  outlined  include  those  regarding 
tube  failures  from  scale  formation,  cor¬ 
rosion  troubles  in  boiler  tubes  and  chem¬ 
ical  control  of  feed  water.  The  author 
has  endeavored  to  give  a  complete  anal¬ 
ysis  of  the  data  acquired  in  the  opera¬ 
tion  of  this  station  and  has  considered, 
in  relation  with  the  scale  troubles,  con¬ 
denser  leakage  and  attendant  difficulties, 
and,  in  connection  with  the  boiler  tube 
failures,  the  long  time  metal  strength  at 
high  temperatures,  the  loss  of  tensile 
strength  in  service,  and,  in  connection 
with  control  of  feed  water,  the  corrosion 
period,  treatment  of  feed  water,  char¬ 
acteristics  of  the  corrosion  failures,  loss 
of  turbine  capacity,  deposits  on  turbine 
blading,  deposits  in  superheater,  analyses 
of  deposits,  moisture  in  the  steam  and 
the  economy  results. — The  Engineer 
(England),  Nov.  25,  1927. 


Units,  Measurements  and 
Instruments 

Electrical  Applications  of  the  Earth- 
Current  Meter.  —  Burton  McCollum 
and  K.  H.  Logan.  —  The  electrolytic 
corrosion  of  underground  structures  is 
roughly  proportional  to  the  leakage  cur¬ 
rent  which  leaves  these  structures  for 
the  earth,  and  an  instrument  for  meas¬ 
uring  this  current  has  been  developed 
for  the  use  of  engineers  in  electrolysis 
testing  and  research.  This  device  is  the 


mo 


result  of  several  years  of  experimenta¬ 
tion  by  the  Bureau  of  Standards,  and  the 
results  obtained  by  its  use  in  the  field 
indicate  it  to  be  possessed  of  satisfac¬ 
tory  operating  characteristics  and  to 
possess  practical  value.  The  instrument 
and  its  accessories  permit  the  determi¬ 
nation  of  the  resistivity  and  potential 
gradient  of  the  soil  adjacent  to  a  pipe. 
A  formula  is  developed  from  these  data 
for  determining  the  rate  of  discharge  of 
current  by  the  pipe.  The  formula  in¬ 
volves  a  constant,  determined  experimen¬ 
tally,  and  the  method  of  determination 
of  this  constant  is  described.  The  earth 
current  meter  is  not  intended  to  supplant 
entirely  the  older  methods  of  testing,  but 
to  furnish  more  specific  and  reliable  data 
at  critical  points,  the  importance  of 
which  justify  the  additional  labor  and 
expense  which  its  use  involves. — No. 
251,  Technologic  Papers  of  the  Bureau 
of  Standards. 

Measurement  of  Inductance  hy  the 
Shielded  Owen  Bridge. — J.  G.  Fergu¬ 
son. — As  the  result  of  detailed  investi¬ 
gation  it  has  been  found  that  the  Owen 
bridge  is  well  adapted  to  the  accurate 
measurement  of  inductance  and  effective 
resistance  up  to  and  somewhat  above  a 
frequency  of  3,000  cycles.  In  measuring 
inductances  errors  were  less  than  0.1 
per  cent  and  in  measuring  effective  re¬ 
sistances  an  accuracy  of  approximately 
2  per  cent  was  achieved.  The  sources 
of  error  and  the  method  of  eliminating 
or  correcting  them  are  discussed.  The 
author  has  considered  the  equations  of 
balance,  the  shielding  necessary  or 
which  seems  to  be  desirable,  the  con¬ 
struction  of  the  bridge,  and  the  ac¬ 
curacies  obtainable  under  varying  con¬ 
ditions  of  use.  —  Reprint  B-261,  Bell 
Telephone  Laboratories,  Inc. 


Transmission,  Substations  and 
Distribution 

Equipment  for  220-Kv.  Systems. — 
J.  P.  JoLLYMAN. — As  a  result  of  four 
years  of  experience  in  the  operation  of 
a  220-kv.  system  by  the  Pacific  Gas  & 
Electric  Company,  the  author  discusses 
the  characteristics  of  equipment  which 
have  been  found  most  suitable  for  use  on 
such  systems  or  on  extensive  lower  volt¬ 
age  systems.  Consideration  is  offered  of 
general  system  design,  in  connection 
with  the  factors  of  charging  currents, 
flashovers  of  line  insulators  and  auto¬ 
matic  relays.  It  is  stated  that  the  gov¬ 
ernors  of  the  prime  movers  used  for 
such  systems  should  hold  the  speed  very 
close  to  normal  without  hunting  at  no- 
load.  This  latter  requirement  is  stated 
as  being  essential  to  quick  operation. 
The  units  should  be  of  sufficient  capacity 
to  handle  designated  sections  of  the 
transmission  line,  and  smaller  units  hav¬ 
ing  insufficient  capacity  to  handle  any 
part  of  the  high-voltage  system,  whose 


function  is  merely  to  feed  in  a  certain 
amount  of  power,  which  must  be  cleared 
from  the  system  in  case  of  trouble  or  in 
case  of  line  test,  are  considered  sepa¬ 
rately.  Transportation  of  high-voltage 
circuits  is  suggested,  so  that  the  char¬ 
acteristics  of  each  phase  wire  may  be 
as  nearly  similar  to  the  characteristics 
of  the  other  phase  wires  as  possible. 
The  requirements  of  equipment  for  sub¬ 
stations  are  similar  to  those  of  generat¬ 
ing  stations  in  practically  all  respects. 
Operating  experience  indicates  that  a 
220-kv.  system  has  proved  to  be  as  reli¬ 
able  as  a  110-kv.  system.  Anticipated 
economies  in  transmission  at  high  volt¬ 
ages  have  been  fully  realized,  in  the  opin¬ 
ion  of  the  author. — Journal  of  the  A  mer- 
ican  Institute  of  Electrical  Engineers — 
September,  1927. 


Generation,  Control,  Switch¬ 
ing  and  Protection  • 

Proximity  Effect  in  Groups  of  Round 
Wires. — H.  B.  Dwight. — A  mathemati¬ 
cal  discussion  developed  through  the  use 
of  the  calculus  is  offered  in  a  considera¬ 
tion  of  the  pro.ximity-effect  calculations 
included  in  this  article.  The  author 
states  that  in  large  power  houses  where 
it  is  required  to  conduct  heavy  current 
from  the  generators  to  the  transformers, 
and  where  three  or  four  cables  of  large 
size  are  required  for  each  phase,  these 
cables  are  frequently  involved  in  such 
effects.  It  is  to  the  attendant  problems 
that  the  discussion  has  been  directed. 
Cables  with  and  without  lead  sheaths, 
with  rope  cores  and  with  various  com¬ 
binations  of  numbers  of  conductors  and 
phase  relationship,  are  considered  with 
specific  examples  of  calculated  results. 
The  placement  of  the  various  conductors 
in  relation  to  the  group  as  a  whole  has, 
of  course,  an  important  bearing  upon 
the  conclusions.  Impedance,  watt  loss 
and  similar  items  are  mathematically  de¬ 
termined  in  this  investigation. — General 
Electric  Reviciv,  November,  1927. 

Power  Factor  Improvement. — D.  J. 
Bolton. — The  economic  considerations 
involved  in  the  problem  of  power  factor 
improvement  are  considered  in  this  first 
of  several  articles.  The  cost  of  low 
power  factor  is  assessed  on  a  basis  of 
extra  kilovolt-ampere  and  extra  kilo¬ 
volt-ampere  power,  the  figures  sug¬ 
gested  being  three-quarters  and  one- 
quarter  of  the  cost  of  true  power  and 
energy,  resjiectively.  The  topics  con¬ 
sidered  in  this  discussion  are  the  cost 
of  low  power  factor  as  related  to  the 
various  factors  of  capital  expenditures, 
running  expenses,  rent  and  rates,  man¬ 
agement,  the  phase  diversity  of  demand, 
working  costs,  actual  revenue,  etc.  A 
graphical  representation  correlating  the 
various  factors  in  the  discussion  has 
been  prepared. — World  Power  (Eng¬ 
land),  November,  1927. 
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Heat  Applications  and 
Material  Handling 

Calculation  of  Electric  Furnace  Cir¬ 
cuits.  —  Remo  Catani.  —  A  general 
mathematical  discussion  of  the  many 
factors  concerned  in  both  single-circuit 
and  multi-circuit  electric  furnaces.  For 
the  less  involved  condition  of  the  single 
circuit  the  author  has  considered  the 
apparent  maximum  power,  the  maxi¬ 
mum  absorbed  power,  resistances  of  the 
lead,  electrode  and  arc  types,  reactances, 
efficiencies,  and  formulas  for  efficiency 
and  power,  as  well  as  specific  calcula¬ 
tions  based  upon  efficiencies  and  volt¬ 
ages.  For  the  more  complicated  condi¬ 
tion  of  multiple  circuits  the  added  fac¬ 
tors  of  mutual  inductance  and  correct 
positions  of  circuits  and  conductors  have 
been  added. — Report  to  American  Elec¬ 
trochemical  Society,  September,  1927. 

The  Electric  Arc  and  Its  Function  in 
the  New  Welding  Processes. — P.  Alex¬ 
ander. — The  application  of  the  electric 
arc  in  the  welding  of  metals  with  par¬ 
ticular  reference  to  recent  developments 
in  accepted  practices.  The  atomic  hy¬ 
drogen  process  is  discussed  in  connec¬ 
tion  with  the  advantages  and  problems 
involved  and  the  technical  features  of 
the  art  The  shielded  arc  process  is 
likewise  considered,  with  particular  ref¬ 
erence  to  the  deposition  of  metal  and 
the  accompanying  phenomena.  The 
physics  and  chemistry  of  the  craters 
formed  in  arc-welding  and  a  discussion 
of  welding  in  mixed  gases  are  also  of 
interest.  The  author  foresees  the  elec¬ 
tric  arc  and  the  gas  flame  as  replacing 
rivet-cutting  tools  and  other  foundry 
procedures.  In  other  fields  of  applica¬ 
tion,  a  demand  is  foreseen  for  every  kind 
of  welding  and  cutting  process. — Journal 
of  the  American  Institute  of  Electrical 
Engineers,  December,  1927. 


Electrophysics,  Electro¬ 
chemistry  and  Batteries 

New  Type  of  Low-Voltage  Mercury 
Arc. — Arthur  Bramley  and  Wayne 
B.  Nottigham. — Mercury  arcs  may  be 
divided  into  two  classes,  those  which  de¬ 
pend  for  their  primary  cause  of  excita¬ 
tion  on  the  thermionic  electrons  emitted 
from  a  heated  cathode  and  those  which 
are  started  by  breaking  the  contact  be¬ 
tween  two  pools  of  mercury  forming 
part  of  the  electric  circuit.  The  first 
type  is  the  one  generally  used  in  the 
investigation,  of  the  characteristics  of 
the  mercury  arc,  that  is,  potential  gradi¬ 
ents  and  electron  concentration,  and  be¬ 
cause  of  the  simplicity  of  the  conditions 
at  the  cathode,  of  the  emission  of  ther¬ 
mionic  electrons.  The  second  type  of 
discharge  tube,  on  account  of  the  com¬ 
plicated  conditions  existing  at  the  cath¬ 
ode  and  anode,  is  not  suitable  for  experi¬ 
mental  research.  A  new  type  of  arc 
has  l)een  devised  in  which  both  the 
anode  and  cathode  are  of  mercury,  but 
the  conditions  at  the  cathode  or  the 
anode  are  controlled  by  a  special  device, 
a  mercury  dropper,  which  simplifies  the 
mechanism  of  the  arc.  The  tube,  which 


is  highly  evacuated,  contains  two  elec¬ 
tric  terminals  which  make  contact  with 
the  two  pools  of  mercury,  the  end  of  the 
vertical  tube  being  constructed  and  ter¬ 
minating  in  a  small  capillary  tube,  which 
allows  the  mercury  to  drop  slowly,  one 
drop  per  second  on  the  average,  into  the 
lower  pool.  The  side  tube  is  used  to 
replenish  the  supply  of  mercury  in  the 
vertical  one  as  the  metal  gradually  runs 
into  the  lower  pool,  and  to  keep  the 
mercury  in  the  pool  at  a  constant  level. 
In  the  operation  of  the  tube,  the  ter¬ 
minals  are  connected  to  a  battery  and 
the  reservoir  is  filled  with  mercury 
which  runs  through  the  capillary.  Dis- 


OUTLINE  OF  NEW  TYPE,  LOW  VOLTAGE, 
MERCURY  ARC 


charge  takes  place  at  approximately  425 
volts  and  with  a  current  of  one-half 
milliampere.  The  falling  drops  are  sur¬ 
rounded  by  a  bright  mercury  glow, 
showing  that  intense  ionization  occurs 
around  the  surface  of  the  drop.  In  oper¬ 
ation  the  discharge  showed  a  brilliant 
green  corona  around  the  tip  of  the  capil¬ 
lary  tube. — Journal  of  the  Franklin  In¬ 
stitute,  October,  1927. 


Telegraphy,  Telephony,  Radio 
and  Signals 

Co-operative  Measurements  of  Radio 
Fading  in  1925.  —  J.  H.  Dellinger, 
C.  B.  JoLLiFFE  and  T.  Parkinson. — 
The  results  of  the  investigation  of  a 
number  of  laboratories  in  a  co-operative 
program  of  measurements  during  1925, 
confined  largely  to  measurements  of 
fading  at  frequencies  within  the  broad¬ 
cast  band.  The  general  plan  of  the  work 
was  the  arrangement  of  special  trans¬ 
missions  in  which  a  station  transmitted 
continuously  during  a  specified  period 
while  the  observing  laboratories  made 
graphic  records  simultaneously.  The 
series  of  measurements  on  fading  were 
devoted  to  study  of  these  effects  during 
sunset,  during  the  solar  eclipse  of  that 
year  and  during  a  24-hour  day.  The 
graphic  records  recorded  as  a  result  of 
this  investigation  established  definitely 
a  number  of  facts  about  fading  and 
some  of  the  other  peculiarities  of  radio 
waves.  Fading  is  said  to  be  at  its  worst 


from  60  to  125  miles  from  a  broadcast¬ 
ing  station  and  to  have  successive 
maxima  and  minima  at  varying  dis¬ 
tances  in  excess  of  the  previously  stated 
range.  Two  readily  distinguishable 
types  of  fading  are  recognized,  a  fairly 
slow  and  a  relatively  rapid  fluctuation. 
This  work  led  to  the  discovery  of  a 
highly  regular  type  of  fading  which 
sometimes  occurs  during  the  45  minutes 
just  following  sunset.  This  is  evidently 
due  to  an  interference  phenomenon,  and 
its  period  shows  the  correlation  with  the 
distance  between  the  transmitting  and 
receiving  points.  —  No.  561,  Scientific 
Papers  of  the  Bureau  of  Standards,  1927. 


Miscellaneous 

Lightning  Protection  for  Oil-Storage 
Tanks  and  Reservoirs.  —  Royal  W. 
Sorensen,  James  Hugh  Hamilton 
and  Claude  D.  Hayward. — An  outline 
of  the  work  done  in  planning  a  protec¬ 
tive  scheme  for  the  oil-storage  tank 
farms  of  the  General  Petroleum  Cor¬ 
poration  of  California.  The  dielectric 
property  of  oil  has  no  influence  in  caus¬ 
ing  lightning  or  inducing  it  to  strike 
oil  in  storage,  according  to  the  findings 
in  this  investigation.  Tests  indicate 
that  excellent  protection  can  be  obtained 
by  towers  properly  installed,  but  they  do 
not  indicate  absolute  immunity  against 
hits.  The  work  done  shows  that  an  ex¬ 
tensive  field  program,  supplemented  by 
such  laboratory  work  as  required  for 
understanding  and  assisting  the  field 
program,  should  be  carried  out  to  extend 
the  present  knowledge  of  lightning 
phenomena  and  protection.  Methods  of 
insuring  protection  and  dissipation  of 
electric  discharges  were  tried  out  experi¬ 
mentally  by  the  use  of  laboratory  equiva¬ 
lents  of  tanks  and  clouds.  Miniature 
protection  offered  by  needles,  raised 
above  the  lower  plate  by  a  distance  one- 
twelfth  of  the  distance  between  plates 
and  separated  from  each  other  by  four 
times  the  needle  height,  was  devised 
and  tested.  Data  secured  in  this  way 
were  checked  against  observations  made 
in  the  field  regarding  lightning  phe¬ 
nomena  and  the  effects  produced  by 
direct  strokes. — Journal  of  American  In¬ 
stitute  of  Electrical  Engineers,  Septem¬ 
ber,  1927. 

Electrical  Insulating  Materials. — This 
committee  report  includes  a  recounting 
of  the  standard  test  method  for  the  ex¬ 
amination  of  molded  insulating  mate¬ 
rials  and  electrical  insulating  oils.  Ten¬ 
tative  methods  are  given  for  the  testing 
of  insulating  appliances,  electrical  por¬ 
celain,  tape  insulating  materials  for 
dielectric  strength,  electrical  insulating 
materials  for  power  factor  and  dielectric 
constant  frequencies  of  100  to  1,500  kilo¬ 
cycles,  electrical  insulating  materials  for 
voltage  effects  at  radio  frequencies,  cable 
splicing  and  pothead  compounds,  un¬ 
treated  insulating  paper,  laminated  sheet 
insulating  materials,  insulating  mate¬ 
rials  for  resistance  to  impact,  and  a  test 
for  surface  resistivity  and  volume  resis¬ 
tivity  of  solid  insulating  materials. — 
Report  of  Committee  D-9,  American 
Society  for  Testing  Materials,  1927. 


!.H4 


Electrical  World  —  Vol.90,  No.26 


News  of  the  Industry 


Schuchardt  Will  Be  Head 
of  the  A.I.E.E. 

Official  Ticket  Names  Him  as  President 
— Five  Candidates  for  Vice-President 
and  Three  for  Manager  Are  Also 
Indorsed 

Election  of  Rudolph  F.  Schuc¬ 
hardt  as  president  of  the  American 
Institute  of  Electrical  Engineers  for  the 
term  beginning  Aug.  1,  1928,  is  virtually 
assured  by  his  nomination  by  the  na¬ 
tional  nominating  committee  of  the  In¬ 
stitute,  consisting  of  fifteen  members 
from  various  parts  of  the  country.  This 
committee  has  just  made  its  ticket  public. 
The  official  candidates,  together  with  any 
independent  nominees  that  may  be  pro¬ 
posed  later  in  the  manner  specified  by 
the  constitution  and  by-laws,  will  be 
voted  upon  by  the  membership  in  the 
spring. 

Mr.  Schuchardt  was  born  in  Mil¬ 
waukee  in  1875  and  received  his  early 
education  in  private  and  public  schools 
in  that  city.  He  was  graduated  from 
the  University  of  Wisconsin  with  the 
degree  of  B.S.  in  electrical  engineering 
in  1897.  During  the  first  year  after  his 
graduation  he  was  employed  by  the 
Janesville  (Wis.)  Electric  Light  & 
Power  Company  as  general  utility  man 
and  later  by  Meysenburg  &  Badt,  Chi¬ 
cago,  as  engineering  salesman.  Since 
July  1,  1898,  he  has  been  with  the  Chi¬ 
cago  Edison  Company  and  its  successor, 
the  Commonwealth  Edison  Company. 
In  November,  1906,  Mr.  Schuchardt 
was  appointed  engineer  of  electrical  con¬ 
struction,  and  in  1916  he  was  appointed 
electrical  engineer  of  the  company, 
which  position  he  still  holds. 

Mr.  Schuchardt  was  elected  an  asso¬ 
ciate  of  the  Institute  in  1903  and  was 
advanced  to  the  grade  of  member  in 
1909  and  to  the  grade  of  fellow  in  1912. 
He  was  vice-president  of  the  Institute 
for  the  years  1922-1924.  His  commit¬ 
tee  activities  in  the  Institute  have  been 
many,  and  he  is  still  a  member  of  the 
law  committee. 

The  other  official  nominations  are : 
For  Vice-Presidents: 

Northeastern  District — E.  B.  Merriam, 
executive  engineer  switchboard  department. 
General  Electric  Company,  Schenectady. 

New  York  City  District — H.  A.  Kidder, 
superintendent  of  motive  power.  Interbor¬ 
ough  Rapid  Transit  Company,  New  York. 

Great  Lakes  District — W.  T.  Ryan,  pro¬ 
fessor  electrical  power  engineering.  Uni¬ 
versity  of  Minnesota,  Minneapolis. 

Southwest  District — B.  D.  Hull,  engi¬ 
neer  Southwestern  Bell  Telephone  Com¬ 
pany,  Dallas. 

Northwest  District — G.  E.  Quinan,  chief 
electrical  engineer  Puget  Sound  Power  & 
Light  Company,  Seattle. 

For  Managers: 

A.  E.  Bettis,  vice-president  Kansas  City 
Power  &  Light  Company,  Kansas  City. 


R.  F.  SCHUCHARDT 

J.  Allen  Johnson,  electrical  engineer 
Niagara  Falls  Power  Company,  Niagara 
Falls,  N.  Y. 

A.  M.  MacCutcheon,  engineering  vice- 
president  Reliance  Electric  &  Engineering 
Company,  Cleveland. 

For  Treasurer: 

George  A.  Hamilton,  electrical  engineer 
(retired),  Elizabeth,  N.  J. 


Meter  Readers  as  Prohi¬ 
bition  Agents 

Order  Made  by  a  Rhode  Island  Com¬ 
pany  that  They  Shall  Report  Cellar 
Stills  Observed  by  Them  Arouses 
Much  Public  Interest 

NATION-WIDE  interest  has  been 
aroused  by  a  recent  order  made 
by  David  Daly,  president  of  the  Black- 
stone  Valley  Gas  &  Electric  Company 
of  Pawtucket  and  Woonsocket,  R.  I., 
that  the  company’s  meter  readers  shall 
report  to  him  the  existence  of  any 
stills  they  may  observe  in  the  cellars 
of  customers.  This  instruction  to  the 
hundred  men  employed  by  the  com¬ 
pany  in  the  capacity  named  is  under¬ 
stood  to  have  been  issued  at  the  request 
of  United  States  District  Attorney  John 
S.  Murdock,  who  pointed  out  to  the 
officials  of  the  Blackstone  Valley  com¬ 
pany  the  existence  of  federal  statutes 
making  it  a  felony  for  one  having 
knowledge  of  the  operation  of  a  still 
not  to  report  the  knowledge  to  proper 
government  authorities. 

Strenuous  opposition  to  the  contem¬ 
plated  action  at  once  manifested  itself. 
Some  of  the  meter  readers  are  reported 
to  have  refused  to  obey.  State  Rep¬ 
resentative  Leopold  Maynard,  of  Cen¬ 
tral  Falls,  a  community  affected,  has 
asserted  that  he  intends  to  “go  into 


the  matter”  and  “see  what  can  be  done 
to  correct  it”  by  state  legislation. 
Francis  B.  Condon,  former  Democratic 
floor  leader  in  the  Rhode  Island  House 
of  Representatives,  urges  householders 
to  eject  any  company  employees  “pry¬ 
ing  about  and  seeking  information  that 
is  not  the  company’s  business.”  The 
National  Constitutional  Lil)erty  League 
offers  to  defray  legal  expenses  of  pro¬ 
testing  Rhode  Island  citizens.  The 
owner  of  a  Central  Falls  garage  has 
sought  an  injunction  to  restrain  the 
company.  Newspapers  all  over  the  land 
have  condemned  the  idea.  Finally,  United 
States  Representative  Cochran  of  Mis¬ 
souri  has  introduced  a  bill  to  punish 
any  one  who  commits  any  act,  or  “aids, 
abets,  counsels,  commands,  induces  or 
procures  evidence,”  in  violation  of  the 
Fourth  Amendment  to  the  Con.stitution. 
This  amendment,  protecting  the  people 
against  “unreasonable  searches  and 
seizures,”  Mr.  Cochran  holds  to  be 
threatened  by  the  company’s  order. 


Valuation  Basis  Not  Fixed 
by  O’Fallon  Decision 

United  States  Court  Finding,  Sustain¬ 
ing  Order  of  Interstate  Commerce 
Commission,  Leaves  “Reproduction 
New”  and  “Prudent  Investment” 
Where  They  Were 

WHEN  the  Interstate  Commerce 
Commission  some  time  ago  or¬ 
dered  the  St.  Louis  &  O’Fallon  Rail¬ 
way  to  pay  it  approximately  $226,000 
as  representing  one-half  of  its  net 
income  above  6  per  cent  on  the  value 
of  its  property  as  ascertained  by  the 
I.C.C.,  the  railroad  sought  an  injunction 
in  the  federal  courts  to  restrain  the 
enforcement  of  the  order,  claiming  that 
on  the  basis  of  reproduction  its  prop¬ 
erty  had  been  undervalued  and,  there¬ 
fore,  that  the  commission’s  order  was 
confiscatory.  Despite  the  fact  that  the 
railroad  is  only  9  miles  long,  the  suit 
was  regarded  as  very  important,  be¬ 
cause  it  was  e.xpected  to  be  a  test  case 
on  the  question  of  the  theory  of  valu¬ 
ation  of  railroad  properties.  Railroad 
interests  and  others  had  been  of  the 
opinion  that  the  court  in  its  decision 
would  choose  between  the  “prudent  in¬ 
vestment”  and  the  “reproduction-new” 
cost  theories.  Had  the  court  done  this, 
a  new  precedent  would  have  l)een 
projected  into  rate-base  valuation  that 
might  have  played  an  important  part  in 
pul)Hc  utility  valuations  by  state  regu¬ 
lating  commissions. 

As  will  be  seen  by  the  abstract  of  the 
judgment  printed  under  “Recent  Court 
Decisions”  on  page  1323,  the  opinion, 
filed  in  the  United  States  District  Court 
for  the  Eastern  District  of  Missouri  at 


December  24, 1927  —  Electrical  World 


St.  Louis  on  Dec.  10  by  a  special  court 
consisting  of  three  federal  judges,  al¬ 
though  it  confirmed  the  order  of  the 
Interstate  Commerce  Commission,  did 
this  on  the  ground  that  it  considered 
the  earnings  of  the  railroad  adequate 
and  left  methods  of  valuation  much 
where  they  were  before.  The  opinion 
was  written  by  Circuit  Judge  Stone 
and  concurred  in  by  Judge  Van  Val- 
kenburgh. 

Judge  Paris,  also  concurring,  wrote 
a  separate  opinion  in  which  he  said 
that  if  the  plaintiffs'  contentions  were 


correct,  the  question  of  confiscation 
would  be  involved.  Therefore  he  gave 
consideration  to  the  theory  of  valua¬ 
tion.  He  declared  that  the  valuation 
arrived  at  by  the  sole  use  of  either  the 
prudent  investment  theory  or  the 
theory  of  present  cost  of  reproduction 
new  less  depreciation  “would  work 
presently  to  the  public  and  eventually  to 
the  carriers  themselves  such  monstrous 
inequity  as  to  preclude  wholly  the  use  of 
either  of  such  methods  exclusively.” 

The  case  will  be  taken  to  the  United 
States  Supreme  Court. 


Walsh  Resolution  Goes  to  Committee 

Despite  Montana  Senator’s  Protest,  It  Is  Sent  to  the  Interstate 
Commerce  Committee  of  Upper  House,  Which 
Will  Begin  Hearings  Jan.  16. 

By  Paul  Wooton 

Washington  Correspondent  of  the  Elexttricai.  World 


CONSIDERATION  of  the  Walsh 
resolution  providing  for  an  inves¬ 
tigation  of  the  conduct  of  public  utility 
corporations  engaged  in  furnishing  elec¬ 
tric  or  gas  service  will  be  taken  up  by 
the  interstate  commerce  committee  of  the 
Senate  on  Jan.  16.  This  action  followed 
the  reference  to  the  committee  of  Sena¬ 
tor  Walsh’s  resolution  over  his  protest. 
When  the  resolution  came  before  the 
Senate  on  Dec.  19  Senator  Walsh 
objected  to  its  being  referred  to  the 
committee  on  interstate  commerce,  which 
has  jurisdiction  over  such  matters.  He 
contended  that  it  is  unusual  to  have  a 
resolution  of  that  character  referred  to 
a  committee.  He  held  that  members  of 
the  Senate  are  sufficiently  familiar  with 
the  situation  to  know  whether  or  not 
they  would  be  for  or  against  the  resolu¬ 
tion.  For  that  reason  he  argued  that  it 
should  simply  be  referred  to  the  com¬ 
mittee  on  audit  and  control.  This  com¬ 
mittee,  as  a  rule,  does  little  more  than 
provide  the  funds  necessary  for  the 
operation  of  the  special  committee.  To 
this,  however.  Senator  Moses  of  New 
Hampshire  took  decided  objection.  He 
held  that  a  standing  committee  of  the 
Senate  should  consider  the  merits  of  the 
proposals  made  by  the  Senator  from 
Montana.  He  pointed  out  that  the  Sen¬ 
ator  could  introduce  a  bill  to  carry  out 
any  plan  that  he  might  evolve  to  cor¬ 
rect  the  abuses  which  he  alleges  exist. 

After  considerable  discussion  the  Sen¬ 
ate  voted,  40  to  36,  to  refer  the  resolu¬ 
tion  to  the  interstate  commerce  commit¬ 
tee.  In  the  vote  party  lines  were  not 
followed.  The  so-called  conservative 
element  in  each  party  voted  against  Sen¬ 
ator  Walsh,  although  there  were  several 
exceptions  to  this  among  Democrats, 
who  are  thought  to  have  been  influenced 
by  possible  partisan  advantage.  Eighteen 
members  of  the  Senate  did  not  vote.  If 
the  absent  members  had  voted,  it  is  be¬ 
lieved  that  Senator  Moses’  motion  would 
have  carried  with  a  larger  majority. 
The  number  of  Democrats  who  voted  to 
send  the  resolution  to  committee  is  ac¬ 
counted  for  by  the  fact  that  they  believed 


committee  procedure  to  be  the  usual  way 
of  handling  important  legislation. 

In  his  speech  introducing  his  resolu¬ 
tion  Senator  Walsh  alluded  to  the  Elec¬ 
trical  World’s  compilations  of  mergers 
and  purchases,  which  in  his  view  showed 
an  “appalling”  number  of  such  trans¬ 
actions.  He  also  sent  to  the  clerk  of  the 
Senate  and  had  read  an  editorial  appear¬ 
ing  in’ the  Electrical  World  on  Sept  3 
last.  In  this  connection  the  Senator  said : 

“Electrical  World”  Quoted 

“Everybody  concedes  that  there  are 
advantages  accruing  by  consolidation. 
EverytxMiy  realizes  that  the  needs  of  the 
country  for  further  development  are 
growing  and  constantly  increasing,  that 
in  a  certain  way  this  is  a  national 
growth ;  but  that  it  is  attended  by  many 
abuses  is  conceded  upon  all  hands,  and 
the  question  arises  as  to  what  ought  to 
be  done,  if  anything  ought  to  be  done, 
about  the  matter.  I  shall  content  myself, 
Mr.  President,  at  this  time  with  simply 
calling  attention  to  the  demand  which 
has  come  up  from  the  country  for  the 
proposed  investigation.  That  it  is  desir¬ 
able,  if  not  entirely  necessary,  is  con¬ 
ceded  by  the  industry  itself,  for  which, 
I  think,  the  Electrical  World  may  be 
regarded  as  speaking.  It  does  not  object 
to  an  investigation ;  it  merely  wants  an 
investigation  that  is  not  prompted  by 
political  motives,  conducted  by  some  one 
who  has  a  ‘lightning  rod’  out.” 

In  concluding  his  speech  Senator 
Walsh  said: 

“If  this  investigation  shall  be  ordered 
by  the  Senate  and  I  shall  be  in  any  way 
concerned  with  it,  I  shall  endeavor  to 
make  it  constructive  rather  than  critical. 
I  shall  endeavor  to  find  out  what  the 
facts  are,  so  that  the  public  may  know. 
I  shall  endeavor  to  call  to  the  aid  of  the 
committee  men  eminent  in  economics 
who  have  studied  this  particular  ques¬ 
tion,  as  well  as  the  business  men  who  are 
connected  with  the  industry  and  who 
can  speak  for  it,  who  can  tell  of  the 
advantages  accruing  to  the  public 
through  this  extraordinary  movement, 


and  who  will  be  questioned  concerning 
whatever  disadvantages  there  may  be 
attendant  upon  it;  so  that  if  the  evils 
that  attend  it — and  unquestionably  there 
are  some — can  be  averted  by  legislation, 
the  appropriate  legislation  may  be  en¬ 
acted  if  it  is  within  the  power  of  the 
Congress  to  do  so.” 

In  the  debate  on  the  resolution  Sen¬ 
ator  Watson  of  Indiana,  the  chairman  of 
the  interstate  commerce  committee,  ex¬ 
pressed  the  opinion  that  it  should  go  to 
committee  so  that  the  limits  of  the  au¬ 
thority  of  the  Senate  to  investigate  such 
a  question  could  be  defined.  He  pointed 
out  that  a  large  proportion  of  public 
utility  corporations  operate  wholly 
within  the  boundaries  of  a  single  state. 
He  asked  Senator  Walsh  whether  the 
Senate  could  “investigate  everything 
concerning  any  one  or  all  of  these  public 
utilities  operating  wholly  within  a  state.” 
To  this  Senator  Walsh  replied  that  the 
question  has  a  double  interstate  aspect. 
He  said  that  a  large  amount  of  electrical 
energy  is  transmitted  from  one  state  to 
another,  despite  the  fact  that  it  is  only 
about  5  per  cent  of  the  total  amount 
generated.  Operating  companies,  he  said 
further,  are  controlled  from  centers  often 
far  beyond  the  borders  of  the  states  in 
which  the  utility  is  established,  so  that 
the  problem  is  an  interstate  one,  but  he 
declined  to  express  an  opinion  as  to 
whether  or  not  it  falls  within  the  demand 
of  interstate  commerce. 

The  interstate  commerce  committee 
later  announced  its  decision  to  postpone 
consideration  of  the  resolution  until 
Jan.  16,  when  it  will  start  hearings. 
Senator  Walsh  indicated  that  if  the 
committee  does  not  make  an  early  re¬ 
port,  he  will  try  to  force  the  resolution 
to  the  floor  for  a  general  debate. 

The  New  Resolution 

The  resolution  differs  from  the  one  in¬ 
troduced  by  Senator  Walsh  in  the  last 
Congress  in  that  several  new  clauses 
have  been  added,  the  most  important  be¬ 
ing  that  embodied  in  the  second  para¬ 
graph  concerning  publicity  and  political 
activities  of  utility  companies,  which  is 
entirely  new.  In  full,  the  resolution 
reads : 

Resolved,  That  a  committee  of  five  mem¬ 
bers  of  the  Senate  be  appointed  by  the 
President  thereof  and  be  hereby  empowered 
and  directed  to  inquire  into  and  report 
upon :  ( 1 )  The  growth  of  the  capital  assets 
and  capital  liabilities  of  public  utility  cor¬ 
porations  supplying  either  electrical  energy 
in  the  form  of  power  or  light,  or  both, 
however  produced,  or  gas,  natural  or  arti¬ 
ficial,  of  corporations  holding  the  stocks  of 
such  public  utility  corporations,  and  of  non- 
public-utility  corporations  owned  or  con¬ 
trolled  by  or  affiliated  with  such  holding 
companies:  (2)  the  method  of  issuing,  the 
price  realized,  or  value  received,  the  com¬ 
missions  or  bonuses  paid  or  received,  and 
other  pertinent  facts  with  respect  to  the 
various  security  issues  of  all  classes  of 
corporations  herein  named,  including  the 
bonds  and  other  evidences  of  indebtedness 
thereof,  as  well  as  the  stocks  of  the  same: 
(3)  the  extent  to  which  holding  companies 
or  their  stockholders  control  or  are  finan¬ 
cially  interested  in  financial,  engineering, 
construction  and/or  management  corpora¬ 
tions,  and  the  relation,  one  to  the  other,  of 
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the  classes  of  corporations  last  named,  the 
holding  companies  and  the  public  utility 
corporations;  (4)  the  services  furnished  to 
public  utility  corporations  by  holding  com¬ 
panies  and/or  their  associated,  affiliated 
and/or  subsidiary  companies,  the  fees,  com¬ 
missions,  bonuses  or  other  charges  made 
therefor,  and  the  earnings  and  expenses  of 
such  holding  companies  and  their  associ¬ 
ated,  affiliated  and/or  subsidiary  compa¬ 
nies;  and  (5)  the  value  or  detriment  to 
the  public  of  holding  companies  owning  the 
stock  or  otherwise  controlling  such  public 
utility  corporations  immediately  or  re¬ 
motely,  with  the  extent  of  such  ownership 
or  control,  and  particularly  what  legisla¬ 
tion,  if  any,  should  be  enacted  by  Congress 
to  correct  any  abuses  that  may  exist  in  the 
organization  or  operation  of  such  holding 
companies. 

The  committee  is  further  empowered  and 
directed  to  inquire  and  report  whether  and 
to  what  extent  such  corporations  or  any 
of  the  officers  thereof  or  any  one^  in 
their  behalf  or  in  behalf  of  any  organiza¬ 
tion  of  which  any  such  corporation  may 
be  a  member,  through  the  expenditure  of 
money  or  through  the  control  of  the  ave¬ 
nues  of  publicity,  have  made  any,  and 
what,  effort  to  influence  or  control  public 
opinion  on  account  of  municipal  or  public 
ownership  of  the  means  by  which  power 
is  developed  and  electrical  energy  is  gen¬ 
erated  and  distributed,  or  to  influence  or 
control  elections. 

That  the  said  committee  is  hereby  author¬ 
ized  to  sit  and  perform  its  duties  at  such 
times  and  places  as  it  deems  necessary  or 
proper,  and  to  require  the  attendance  of 
witnesses  by  subpoenas  or  otherwise;  to 
require  the  production  of  books,  papers  and 
documents,  and  to  employ  counsel,  experts 
and  other  assistants  and  stenographers,  at 
a  cost  not  exceeding  $1.25  per  printed  page. 
The  chairman  of  the  comimttee,  or  any 
member  thereof,  may  administer  oaths  to 
witnesses  and  sign  subpoenas  for  witnesses ; 
and  every  person  duly  summoned  before 
said  committee,  or  any  sub-committee 
thereof,  who  refuses  or  fails  to  obey  the 
process  of  said  committee,  or  appears  and 
refuses  to  answer  questions  pertinent  to 
said  investigation,  shall  be  punished  as  pre¬ 
scribed  by  law.  The  expenses  of  said 
investigation  shall  be  paid  from  the  con¬ 
tingent  fund  of  the  Senate  on  vouchers  of 
the  committee  or  sub-committee  signed  by 
the  chairman  and  approved  by  the  com¬ 
mittee  to  audit  and  control  the  contingent 
expenses  of  the  Senate. 

The  committee,  or  any  sub-committee 
thereof,  is  authorized  to  sit  during  the  ses¬ 
sions  or  the  recesses  of  the  Senate  and 
until  otherwise  ordered  by  the  Senate. 

Trade  Commission's  Report 

An  indication  that  there  is  strong  op¬ 
position  to  the  Walsh  resolution  in  dis¬ 
interested  quarters  is  had  in  an  editorial 
appearing  in  the  Dec.  19  issue  of  the 
influential  Washington  Post.  Under  the 
caption  “Have  the  States  No  Rights?” 
that  paper  refers  to  the  investigation 
made  by  the  Federal  Trade  Commission 
and  to  its  finding  that  no  power  trust 
exists. 

In  reporting  its  activities  for  Novem¬ 
ber  the  Federal  Trade  Commission  states 
that  the  draft  of  the  second  and  last  vol¬ 
ume  of  its  report  on  the  electric  power 
industry  is  before  the  commission.  This 
was  the  status  of  the  case  a  month  ago. 
It  is  stated  at  the  commission’s  office 
that  the  individual  commissioners  have 
not  completed  their  study  of  the  pro¬ 
posed  report. 


Plan  Navigation  Dams  to 
Aid  Power  Projects 

Government  Engineers  Will  Bear  This 
in  Mind — More  Western  Applications 
Before  Federal  Power  Commission — 
Senator  Keller  Reintroduces  Bill 

Growing  interest  in  the  develop¬ 
ment  of  power  at  dams  intended 
primarily  for  navigation  purposes  is 
being  reflected  in  the  planning  of  new 
structures  of  this  type.  In  the  future 
all  such  dams  probably  will  be  con¬ 
structed  so  as  to  facilitate  the  develop¬ 
ment  of  any  incidental  power  that  may 
be  available.  This  situation  is  reflected 
on  the  Kanawha  River,  where  a  new 
navigation  dam  is  being  considered  to 
replace  existing  dams  Nos.  2,  3  and  5. 
A  hearing  before  the  district  engineers 
is  to  be  held  at  Charleston  on  Jan.  12 
to  consider  the  power  plans  of  the  New 
Kanawha  Power  Company  and  of  the 
West  Virginia  Power  Company,  both 
of  which  have  applied  for  the  power 
rights  at  the  proposed  dam. 

R.  D.  Webb  of  Minden,  La.,  has  ap¬ 
plied  to  the  Federal  Power  Commission 
for  a  preliminary  permit  covering  a 
project  on  Henson  Creek  and  Lake 
Fork  of  Gunnison  River,  in  Hinsdale 
County,  near  Lake  City,  Colo.  Webb 
Reservoir  No.  2  and  the  pipe  line  on 
Lake  Fork  are  to  be  joined  with  an¬ 
other  project  to  create  7,500  acre-feet  of 
storage  for  the  generation  of  2,500  kw. 
at  the  power  plant  below  the  reservoir. 
The  direct  flow  of  Henson  Creek  is  to 
be  diverted  for  power  or  storage,  or 
both,  through  Webb  No.  3  pipe  line. 
The  power  is  to  be  used  for  mining  pur¬ 
poses  near  Lake  City.  The  installed 

capacity  is  to  be  3,300  hp.  _ 

A.  E.  Humphrey,  J.  H.  Ratliff  and 
Mary  E.  Ratliff  of  Denver,  Colo.,  have 
applied  for  a  preliminary  permit  cover¬ 
ing  a  project  on  Little  and  Big  Bush 
Creek  in  Uintah  County,  Utah.  It  is 
planned  to  build  two  reservoirs  and  sev¬ 
eral  small  dams.  There  are  to  be  three 
power  houses.  The  primary  power 
available  is  6,000  hp. 

The  Public  Service  Company  of 
Colorado  has  applied  for  a  license 
covering  a  transmission  line  28.95  miles 
long  in  Garfield  County,  Colo. 

Application  is  made  by  the  city  of 
Los  Angeles,  Calif.,  for  a  license  cover¬ 
ing  a  constructed  transmission  line 
from  Haiwee  power  plant  to  the  Hai- 
wee-Cartago  transmission  line  in  Inyo 
County.  The  power  is  to  be  used  for 
pumping  the  water  supply  and  for 
municipal  and  public  utility  uses. 

Jess  Priest  and  W.  H.  Williams  of 
Poplar  Bluff,  Mo.,  have  filed  a  declara¬ 
tion  of  intention  with  the  Federal  Power 
Commission  covering  a  proposed  project 
across  Eleven-Point  River  in  Oregon 
County,  Mo.  A  dam  about  60  ft.  high 
will  be  built,  forming  a  reservoir  with 
870,000,000-cu.ft.  capacity.  The  power 
to  be  developed  will  amount  to  2,856  hp. 

The  Idaho  Power  Company  of  Boise, 
Idaho,  has  applied  for  a  license  covering 
a  transmission  line  4,026  ft.  long  in 
Owyhee  County.  The  power  to  be 


transmitted  is  to  be  delivered  to  the  sub¬ 
station  of  the  American  Gold  Dredging 
Company. 

Application  has  been  made  by  the 
Mountain  States  Power  Company  of 
Tacoma,  Wash.,  for  a  license  covering 
a  transmission  line  85  miles  long  in 
Platte  and  Converse  Counties,  Wyo. 

The  Minaret  Mines  Company  of 
Anaheim,  Orange  County,  Calif.,  has 
made  application  for  a  preliminary  per¬ 
mit  covering  a  project  on  Minaret  Creek, 
in  the  Sierra  National  Forest.  No  esti¬ 
mate  is  made  of  the  amount  of  power 
which  will  be  made  available. 

A.  M.  Johnson  of  Chicago  has  applied 
for  a  license  covering  a  small  project 
near  Bonnie  Clare,  Nev. 

The  Liberty  Metals  Company  of  Troy, 
Mont.,  has  applied  for  a  license  covering 
a  small  project  on  Iron  Creek  in  Lincoln 
County,  Mont.  The  power  is  to  be  used 
in  the  conduct  of  mining  operations. 

A  favorable  report  has  been  made  by 
the  Forest  Service  on  the  application 
of  the  Pacific  Gas  &  Electric  Company 
for  a  license  to  cover  its  existing  plant 
on  Butte  Creek,  a  tributary  of  the  East 
Fork  of  the  Feather  River.  The  26,000- 
hp.  project  involves  only  small  tracts  of 
public  lands  and  it  seems  probable  that 
the  Federal  Power  Commission  will 
issue  a  minor-parts  license  to  cover  this 
use  of  government  land. 

Senator  Keller  of  Tennessee  has  re¬ 
introduced  his  bill  proposing  that  the 
jurisdiction  of  the  Federal  Power  Com¬ 
mission  be  restricted  to  the  portions  of 
streams  that  are  actually  navigable. 


New  York  Electrical  League 
Celebrates  Christmas 

A  Colorado  blue  spruce  tree  set  in 
its  own  soil  on  a  safety  island  in  the 
heart  of  New  York  City  burst  into  a 
blaze  of  green  lights  on  Wednesday  at 
noon  when  Thomas  A.  Edison  pressed 
a  button  at  his  West  Orange  labora¬ 
tory.  This  tree,  the  gift  of  Miss  Evelyn 
W.  Smith,  president  of  the  Amawalk 
Nursery  at  Amawalk,  N.  Y.,  was  pre¬ 
sented  to  the  city  by  Joseph  Becker, 
president  of  the  New  York  Electrical 
Lea^e,  and  accepted  by  Park  Com¬ 
missioner  Herrick.  Special  Christmas 
music  was  amplified. 

After  the  outdoor  ceremonies  the 
league  held  its  Christmas  luncheon  in 
the  Hotel  Astor.  The  speaker  was 
Frank  A.  Pattison,  a  consulting  elec¬ 
trical  engineer.  A  platinum  watch  and 
chain  was  presented  to  Joseph  C. 
Forsyth,  supervising  engineer  of  the 
electrical  bureau  of  the  New  York 
Board  of  Fire  Underwriters,  in  recog¬ 
nition  of  his  work  in  behalf  of  the  elec¬ 
trical  industry. 

The  nomination  of  new  officers,  to 
be  elected  in  January,  was  announced 
as  follows :  President,  Earl  White- 
home,  commercial  editor  Electrical 
World;  first  vice-president,  Theodore 
H.  Joseph,  E-J-Electric  Installation 
Company;  second  vice-president,  Will¬ 
iam  A.  Kennedy;  third  vice-president, 
Clarence  L.  Law;  secretary,  David  T. 
Brown ;  treasurer,  Lawrence  L.  Strauss. 
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Purchases  and  Mergers 

InsuU  Interests  Take  Over  National 

Public  Service  Corporation,  Complet¬ 
ing  Acquisition  of  Former  Fit  kin 

Companies 

ACQUISITION  by  Samuel  Insull  and 
/^associates  of  the  National  Public 
Service  Corporation  was  disclosed  on 
Dec.  16,  when  E.  H.  Rollins  &  Sons  and 
Howe,  Snow  &  Company  announced 
they  had  completed  arrangements  for 
the  purchase  of  National  Public  Service 
stock  held  by  the  United  Gas  Improve¬ 
ment  Company  and  Day  &  Zimmermann. 
The  United  Gas  Improvement  bought 
control  of  Day  &  Zimmermann  and  a 
minority  interest  in  the  National  Public 
Service  last  spring. 

The  National  Electric  Power  Com¬ 
pany,  which  the  Insull  interests  acquired 
from  the  Emanuel  interests  a  year  ago, 
will  succeed  Day  &  Zimmermann,  Inc., 
as  operator  of  the  National  Public  Serv¬ 
ice  properties.  One  of  the  important 
properties  in  the  National  Public  Serv¬ 
ice  system  is  the  Jersey  Central  Power 
&  Light  Company.  Other  electrical 
properties  owned  are  in  Delaware, 
Maryland,  Virginia,  North  Carolina, 
Georgia  and  Florida.  The  transaction 
places  all  properties  formerly  owned  by 
A.  E.  Fitkin  under  Insull  control,  these 
including  the  Western  United  Gas  & 
Electric  Company  (Electrical  World, 
Dec.  3,  page  1167)  and  the  Inland  Power 
&  Light  Corporation  (Electrical 
World,  Oct.  22,  page  856). 

The  W.  B.  Foshay  Company  is  re¬ 
ported  to  have  bought  the  Baker  County 
Power  Company  of  Newton,  Ga.,  which 
supplies  fifteen  communities,  and  will 
ally  it  with  the  Public  Utilities  Con¬ 
solidated  Corporation  of  Arizona.  The 
properties  are  said  to  be  worth  $1,300,- 
000  and  include  a  modern  hydro-electric 
plant. 

The  Pennsylvania  Public  Service 
Commission  announced  on  Tuesday  its 
approval  of  the  consolidation  of  the  in¬ 
terests  of  the  Philadelphia  Electric 
Company  with  the  United  Gas  Improve¬ 
ment  Company.  This  is  the  final  step 
in  the  arrangement.  It  is  officially 
reported  that  more  than  92  per  cent  of 
the  3,718,121  outstanding  shares  of  the 
capital  stock  of  the  Philadelphia  Elec¬ 
tric  Company  have  so  far  been  de¬ 
posited.  Time  for  share  deposit  expires 
on  Dec.  30. 

Application  has  been  made  to  the  New 
York  Public  Service  Commission  by  the  New 
York  Electric  Company  for  approval  of  the 
acquisition  by  it  of  41,884  shares  of  the  out¬ 
standing  preferred  capital  stock  of  the  New 
York  State  Gas  &  Electric  Corporation, 
owned  by  the  Associated  Gas  &  Electric 
Company,  which  is  the  owner  of  the  capital 
stock  of  the  New  York  Electric  Company. 
All  of  the  common  stock  of  the  New  York 
State  Gas  &  Electric  Corporation  is  now 
owned  by  the  New  York  Electric  Company, 
which  has  also  acquired  the  common  stock 
of  other  public  utilities  in  New  York,  Ver¬ 
mont  and  Connecticut,  including  the  Gran¬ 
ville  (Vt.)  Electric  Company,  the  Litch¬ 
field  (Conn.)  Electric  Light  &  Power 
Company,  the  Ridgefield  (Conn.)  Electric 
Company  and  the  Washington  (Conn.) 
Electric  Light  &  Power  Company.  Ap¬ 


plications  are  now  pending  by  the  New 
York  State  Gas  &  Electric  Corporation  for 
acquiring  the  stock  of  the  Plattsburg  Gas 
&  Electric  Company,  operating  ih  Clinton 
County,  and  the  Harlem  Valley  Electric 
Company,  operating  in  Columbia  and 
Rensselaer  Counties,  N.  Y. 

Controlling  interest  in  the  Suburban 
Light  &  Power  Company  of  Cleveland  has 
been  acquired  by  Love,  Macomber  &  Com¬ 
pany  for  a  New  York  group  whose  iden¬ 
tity  has  not  been  revealed,  according  to 
newspaper  reports. 

The  Indiana  Public  Service  Commission 
has  approved  the  sale  of  the  Trafalgar 
Light  &  Power  Company  to  the  Southern 
Indiana  Light  &  Power  Company  for 
$69,000.  Sale  of  the  Jonesville  and  Nash¬ 
ville  power  line  by  the  H.  F.  Clevenger 
Electric  Company  to  the  Southern  Indiana 
company  for  $69,000  was  also  authorized. 
All  these  properties  had  common  owner¬ 
ship. 

The  Wisconsin-Michigan  Power  Com¬ 
pany  has  taken  over  the  electric  light  and 
power  property  and  franchise  of  the  Wis¬ 
consin  Land  &  Lumber  Company  in  Her- 
mansville,  Mich.,  and  this  place  will  be 
supplied  from  the  Twin  Falls  plant  of  the 
company. 

Elam  &  Upton,  Inc.,  and  the  Golconda 
Light  &  Water  Company  have  asked  the 
Illinois  Commerce  Commission  for  approval 
of  consolidation  and  for  a  certificate  to 
operate  in  Vienna  and  Golconda,  Ill.,  under 
the  name  of  the  Southern  Illinois  Util¬ 
ity  Company. 

At  a  mass  meeting  of  the  citizens  of 
Fayette,  Mo.,  a  proposition  of  the  Missouri 
Light  &  Power  Company  to  purchase  the 
Fayette  electric  light  plant  for  $90,000  was 
rejected. 

The  Georgia  Power  Company  recently 
purchased  the  municipal  electric  light,  ice 
and  cold-storage  plants  at  McRae,  Ga.,  at 
a  cost  of  $70,000.  The  City  Council  of 
Elberton,  Ga.,  has  voted  unanimously  to 
reject  the  offer  of  the  company  to  pur¬ 
chase  its  municipal  lighting  plant  for 
$150,000. 

Voters  of  Raton,  N.  M.,  will  be  asked 
to  vote  Jan.  9,  at  a  special  election,  whether 
its  municipally  owned  electric  plant  be 
maintained  or  sold  to  the  North  Continent 
Utility  Company  for  $445,000. 

Leagues  to  Spend  $800,000 
to  Develop  Business 

The  first  national  survey  of  local  elec¬ 
trical  leagues  which  work  as  marketing 
units  has  just  been  completed  by  the 
League  Council  in  co-operation  with  the 
Society  for  Electrical  Development, 
according  to  an  announcement  made 
public  by  J.  E.  North,  chairman  of  the 
council.  The  survey  includes  the  total 
electrical  league  coverage  of  the  United 
States  and  Canada.  Out  of  a  total  of 
109  electrical  leagues  canvassed,  91  re¬ 
sponded  and  disclosed  that,  in  advance 
of  budgets  approved  for  the  coming  year, 
they  tentatively  plan  to  spend  about 
$800,000  in  developing  business  in  the 
wiring,  lighting,  appliance  and  indus¬ 
trial  fields. 

The  poll  also  disclosed  that  the  popula¬ 
tion  reached  by  the  91  leagues  approxi¬ 
mated  26,000,000  persons,  or  a  coverage 
in  excess  of  6,000,000  meters.  These 
figures,  it  was  pointed  out,  do  not  in¬ 
clude  the  broad  rural  areas  beyond  the 
jurisdiction  of  the  leagues. 


Engineering's  Human  Side 

Leaders  in  Industrial  and  Technical 
Circles  Dwell  Upon  Its  Economic  and 
Social  Benefits  at  Philadelphia  Club's 
Semi-Centennial. 

Economic  and  social  benefits  from 
engineering  developments  far  out¬ 
shine  even  the  brilliant  technical 
achievements  that  made  them  possible. 
This  was  the  keynote  of  addresses  by  in¬ 
dustrial  leaders  and  notable  engineers  at 
the  fiftieth  anniversary  of  the  Philadel¬ 
phia  Engineers’  Club,  celebrated  on  Dec. 
16  and  17.  The  human  side  of  engineer¬ 
ing  was  emphasized  in  every  speech.  For 
example,  Charles  M.  Schwab,  president 
American  Iron  and  Steel  Institute,  dis¬ 
credited  the  term  “superman,”  saying 
that  the  world  is  full  of  genius  that 
comes  from  the  innate  love  of  doing 
things.  He  predicted  a  great  accelera¬ 
tion  in  progress  and  contended  that  there 
is  rightly  sentiment  in  business  in 
America,  and  more  than  elsewhere. 

Dr.  Howard  Elliott,  chairman  of  the 
board  of  the  Northern  Pacific  Railroad, 
said  that  the  trained  mind  and  knowl¬ 
edge  of  costs  possessed  by  engineers 
entitle  them  to  more  important  places  in 
large  corporations  than  they  now  enjoy. 
Increased  prosperity  is  due  to  better 
relations  between  employees  and  em¬ 
ployer,  greater  productivity  and  the  de¬ 
velopment  of  resources  and  markets. 

Dean  Dexter  S.  Kimball,  president 
American  Engineering  Council,  declared 
that  high  wages  are  not  incompatible 
with  low  labor  costs  if  productivity  and 
markets  are  increased. 

Colonel  Willard  Chevalier,  general 
manager  Engineering  News  -  Record, 
painted  a  picture  of  the  engineers’  mis¬ 
sion  in  life  and  their  dependence  on  the 
creation  of  markets.  He  suggested  that 
engineers  should  not  allow  their  pur¬ 
pose — applying  science  to  social  and 
economic  needs — to  be  overshadowed  by 
the  mechanisms  for  fulfilling  it.  Organ¬ 
ization,  financing  and  production  are 
equally  important  in  any  engineering 
undertaking,  but  organization  is  a  skele¬ 
ton  without  individual  contribution  of 
effort.  Changes  in  financing,  he  pointed 
out,  have  made  every  man  a  capitalist. 

Ambrose  Sw'asey,  past-president  of  the 
American  Society  of  Mechanical  Engi¬ 
neers,  recalled  the  engineering  achieve¬ 
ments  of  fifty  years  ago,  emphasizing 
their  effect  on  human  life  and  comfort. 

Samuel  Rea,  past-president  Pennsyl¬ 
vania  Railroad,  looking  into  the  future 
of  engineering,  included  greater  concen¬ 
tration  in  the  generation  of  electricity, 
increa.sed  interconnection  and  electrifica¬ 
tion  of  farms. 

Dr.  Frank  B.  Jew’ett,  past-president  of 
the  American  Institute  of  Electrical 
Engineers,  referred  to  engineers  as  men 
who  mix  the  dollar  sign  with  science. 
He  said  that  what  di'stinguishes  this  age 
is  that  applications  of  science  have  eased 
the  rigors  of  life  and  permitted  surpluses 
of  vitality,  happiness  and  wealth  to  be 
built  up.  Private  initiative  and  freedom 
from  the  trammels  of  Old  World  inhibi¬ 
tions  have  played  a  mighty  part  in 
America’s  unprecedented  advance. 
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Empire  State  Men  to  Discuss 
Engineering  Topics 

Paul  Schoellkopf,  president  Niagara 
Falls  Power  Company,  will  welcome  the 
delegates  to  the  annual  meeting  of  the 
Electric  Section  of  the  Empire  State 
Gas  and  Electric  Association  when  they 
assemble  on  Jan.  12  at  the  Hotel  Niagara, 
Niagara  Falls,  N.  Y.  The  meeting  will 
last  two  days,  and  on  Thursday  the  fol¬ 
lowing  committee  reports  will  be  pre¬ 
sented  :  Apparatus,  V.  J.  F.  Brain ;  over¬ 
head  distribution,  O.  G.  Whitecotton; 
hydraulic  power  (“Ice  Troubles  and 
Methods  of  Handling  Them”),  Byron  E. 
White.  A  power-plant  inspection  trip 
will  be  taken  in  the  afternoon,  and  in  the 
evening  Paul  S.  Clapp,  managing  direc¬ 
tor  N.E.L.A.,  will  give  an  address  on 
“Water-Power  Resources”  and  N.  R. 
Gibson,  vice-president  and  chief  engi¬ 
neer  Niagara  Falls  Power  Company,  as¬ 
sisted  by  W.  K.  Bradbury,  one  on  “The 
Ultimate  Development  of  Niagara  Falls.” 

On  Friday  H,  O.  Palmer,  president  of 
the  association,  will  make  his  address, 
and  these  committees  will  report ;  Oper¬ 
ating,  W.  H.  Kiefer ;  transmission  lines, 
S.  H.  Abbey;  underground  systems,  T. 
R.  Eilenberg;  radio,  H.  F.  Bower.  W. 
L.  Lloyd  of  the  General  Electric  Com¬ 
pany  will  give  an  illustrated  talk  on 
lightning  flashovers. 

Water  Power  and  State  Rights 
Interest  Wisconsin  Men 

Conflict  between  the  federal  and  Wis¬ 
consin  water-power  laws,  the  first  of 
which  provides  for  recapture  after  50 
years  and  the  other  after  30  years,  will 
be  brought  to  a  head  if  the  Wisconsin 
Power  &  Light  Company  receives  a 
preliminary  federal  permit  for  the  de¬ 
velopment  of  several  sites  on  the  Wolf 
River,  according  to  Adolph  Kanneberg, 
member  of  die  Wisconsin  Railroad  Com¬ 
mission.  The  subject  of  valuation  of  the 
sites  for  recapture  is  also  involved.  Mr. 
Kanneberg  says  that  the  commission  is 
considering  the  advisability  of  eliminat¬ 
ing  one  of  the  three  elements  in  its 
method  of  placing  a  value  on  water¬ 
power  sites.  Until  now  the  commission 
in  determining  values  has  recognized 
(1)  the  location,  (2)  flowage  rights, 
and  (3)  the  capacity  of  the  flowing 
water.  The  change  under  consideration 
would  eliminate  the  third  element,  on 
the  ground  that  the  power  capacity  is 
not  an  appurtenant  of  the  riparian  hold¬ 
ings,  but  belongs  to  the  state. 

Electric  company  officials  in  Wiscon¬ 
sin  will  be  summoned  to  testify  before 
the  legislative  interim  committee  on 
water  power,  which  was  created  to  de¬ 
termine  upon  a  future  state  policy  rela¬ 
tive  to  hydro-electric  development.  The 
committee  is  planning  to  begin  its  hear¬ 
ings  late  in  December  or  early  in  Jan¬ 
uary  and  expects  to  continue  them  for 
several  months. 

Lewis  E.  Gettle,  chairman  of  the  Wis¬ 
consin  Railroad  Commission,  has  de¬ 
clared  that  he  is  opposed  to  the  proposed 
Walsh  investigation  of  the  public  utility 


industry,  because  it  appears  to  him  that 
it  has  for  its  objective  the  invasion  of 
state  rights  and  further  centralization 
of  authority  in  Washington.  He  says 
the  commission  has  been  asked  to  send 
a  representative  to  testify  at  committee 
hearings  in  Washington. 

Want  Dams  on  Missouri 

North  Dakota  State  Engineer  Has  Am¬ 
bitious  Scheme  for  Flood  Prevention 
and  Power — South  Dakota  Official 
Sees  500,000  Hp.  in  His  Common¬ 
wealth 

Construction  of  a  dam  on  the 

Missouri  River  at  Great  Bend 
would  not  only  be  a  long  step  in 
solving  the  Mississippi-Missouri  River 
flood  problem  but  would  open  the 
Missouri  River  to  traffic,  prevent  the 
erosion  of  300,000  acres  of  soil  annually 
and  would  provide,  by  maintaining  an 
even  flow  of  water,  a  minimum  of 
30,000  hp.  of  electrical  energy,  declares 
State  Engineer  R.  E.  Kennedy  in  a 
report  to  Governor  A.  G.  Sorlie  of 
North  Dakota.  Mr.  Kennedy  estimates 
the  cost  of  the  project  at  ^7,500,000, 
including  all  estimated  engineering  and 
legal  cost,  right-of-way  and  construc¬ 
tion,  but  this  estimate  does  not  include 
the  cost  of  a  power  station  and  gener¬ 
ating  equipment. 

The  dam  should  be  of  earth  with  a 
concrete  core  and  constructed  to  meet 
conditions  peculiar  to  the  Missouri 
River,  he  says.  It  would  have  an 
over-all  leng^th  of  11,000  ft.,  a  spillway 
section  1,500  ft.  in  the  clear  and  a 
maximum  height  of  175  ft.  above  the 
present  river  bottom.  At  its  top  it 
would  be  50  ft.  wide.  It  would  in¬ 
undate  approximately  208,500  acres  of 
land  and  would  give  a  water  storage 
of  18,142,500  acre-feet.  The  river  level 
would  be  raised  so  as  to  be  noticeable 
at  a  point  60  miles  upstream,  and  the 
resulting  lake  would  be  60  miles  long. 
Mr.  Kennedy  says  that  a  head  of  at 
least  30  ft.  would  be  available. 

Concerning  the  series  of  possible 
sites  on  the  Missouri  River  in  South 
Dakota  where,  as  noted  recently  in  the 
Electrical  World,  Secretary  of  Agri¬ 
culture  L.  N.  Crill  of  South  Dakota 
thinks  that  hydro-electric  plants  should 
be  built,  Mr.  Crill  says :  “The  locations, 
as  I  see  it,  would  be  at  Mulehead,  with 
a  43-ft.  head  and  43,000  potential  horse¬ 
power;  Chamberlain,  with  a  40-ft.  head 
and  36,000  hp. ;  Re)molds  Creek  at  Big 
Bend,  with  a  40-ft.  head  and  36,000  hp. ; 
Pierre,  with  a  34-ft.  head  and  31,000  hp. ; 
Little  Bend,  with  a  57-ft.  head  and 
52,000  hp.,  and  Mobridge,  with  a  40-ft. 
head  and  36,000  hp.  This  would  give 
a  total  254-ft.  head  on  the  six  dams,  de¬ 
livering  232,000  hp.  at  the  minimum  flow 
of  the  river,  the  lowest  ever  known,  and 
more  than  500,000  hp.  at  the  average 
stage  of  the  stream.  Aside  from  the 
power  developed  these  dams  would 
create  a  backwater  in  the  Missouri 
Valley  that  would  vary  from  one  mile 
to  five  miles  in  width,  making  a  great 
chain  of  lakes  in  the  central  part  of  the 
state  aggregating  277  miles  in  length.” 


Minnesota  Also  Is  Jealous  of 
Federal  Power  Commission 

Believing  that  Minnesota  should  have 
a  water-power  policy,  Ray  P.  Chase, 
state  auditor,  has  asked  that  the  state 
take  part  in  the  consideration  of  power 
applications  now  before  the  Federal 
Power  Commission.  The  Minnesota 
Power  &  Light  Company  of  Duluth  has 
applied  to  the  commission  for  extension 
of  a  license  to  construct  dams  impound¬ 
ing  the  waters  of  Gabbro  and  Bald 
Eagle  Lakes  and  Isabella  River  in 
northwestern  Lake  County,  and  Mr. 
Chase  declares  he  cannot  find  any 
record  that  the  state  was  notified  of  the 
pending  application  or  of  the  granting 
of  a  previous  petition  which  has  resulted 
in  the  construction  of  two  dams.  As 
land  commissioner  of  the  state,  Mr. 
Chase  questions  the  authority  of  the 
Federal  Power  Commission  or  any  non¬ 
judicial  federal  tribunal  to  determine 
questions  involving  the  use  and  owner¬ 
ship  of  public  waters  within  the  state, 
and  he  asks  the  Attorney-General  of 
Minnesota  to  appear  before  the  commis¬ 
sion  to  oppose  the  extension  of  the 
license. 

Mr.  Chase  says:  “Lakes,  streams  and 
waterfalls  of  little  scenic  beauty  and 
slight  recreational  value,  but  located 
where  the  supply  of  water,  the  demand 
and  subsequent  market  for  power,  and 
conditions  in  general,  favor  the  develop¬ 
ment  of  water  power,  should  be  utilized 
for  industrial  purposes,  while  other 
bodies  of  water  of  greater  scenic  beauty, 
with  a  flow  or  supply  intermittent  or 
inadequate,  located  where  the  immediate 
surroundings  combine  to  create  a  set¬ 
ting  of  outstanding  recreational  value, 
should  be  preserved  in  their  natural 
state.”  The  action  to  be  taken  in  the 
Minnesota  Power  &  Light  case  may  be 
the  basis  for  state  legislation  next  year. 

Interstate  Power  Club  Looks 
Into  Heating  and  Welding 

The  value  of  industrial  electric  heat¬ 
ing  and  welding  as  load-building  factors 
was  emphasized  at  the  meeting  of  the 
Interstate  Power  Club  held  in  Schen¬ 
ectady,  N.  Y.,  on  Dec.  14.  The  appar¬ 
ently  well-understood  applications  of 
motors  in  industrial  work  were  con¬ 
trasted  with  the  rapidly  growing  interest 
and  importance  attached  to  electrical 
heat  in  almost  every  industry  by 
Harold  Fulwider  and  C.  L.  Ipsen  of  the 
General  Electric  Company.  Specific  ap¬ 
plications  were  indicated  and  the  ad¬ 
vantages  pointed  out  to  the  commercial 
men.  An  inspection  trip  through  a  por¬ 
tion  of  the  General  Electric  plant  com¬ 
pleted  the  exposition  of  the  subject. 
The  barrier  of  higher  cost  was  shown 
to  be  more  of  an  illusion  than  a  reality, 
and  cost  data  and  practices  for  processes 
within  the  plant  indicated  the  ultimate 
economy  of  electric  heating  and  welding 
under  the  usual  commercial-power  rate 
schedules.  E.  L.  Fleming  of  the  Public 
Service  Electric  &  Gas  Company  of  New 
Jersey  is  chairman  of  the  organization. 
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Serving  Rough  Territory 


Canada  Northern  Power  Corporation 
Builds  Plants  and  Extends  Transmis¬ 
sion  Lines  to  Supply  Energy  to  Min¬ 
ing  Enterprises  in  North 


CONTROLLING  the  power  supply 
in  the  mining  districts  of  northern 
Ontario  and  northwestern  Quebec,  the 
Canada  Northern  Power  Corporation  is 
spending  large  sums  of  money  to  de¬ 
velop  more  electricity  and  to  link  up  the 
various  plants  and  transmission  lines 
into  one  connected  system,  so  that  extra 
loads  at  one  part  may  be  borne  by  the 
whole  and  water  shortage  in  one  section 
may  be  met  by  supplying  energy  from 
another.  The  past  three  years  have  wit¬ 
nessed  a  marked  utilization  of  electrical 
energy  as  against  man  power  in  the 
mines  of  the  North.  The  use  of  elec¬ 
tricity  is  being  extended  into  many 
corners  of  the  mines  in  so  far  as  its 
cost  will  permit  substitution  for  other 
methods.  Since  the  Canada  Northern 
Power  Corporation  consolidated  various 
power  resources  and  interconnected 
them,  the  power  shortages  which  seri¬ 
ously  interrupted  production,  particularly 
at  Porcupine  five  years  ago,  have  been 
unknown. 

The  building  of  the  Quinze  power 
plant,  in  the  Province  of  Quebec,  made 
available  in  1924  for  the  use  of  the 
mines  the  first  relatively  large  water¬ 
power  development,  and  the  building  of 
a  transmission  line  to  Timmins,  in  the 
Porcupine  district,  tied  it  into  a  sec¬ 
tion  where  additional  power  was  badly 
needed.  The  corporation  is  now  spend¬ 
ing  about  $3,000,000  on  an  ambitious 
program  to  take  care  of  not  only  the 
present  but  the  future  needs  of  the  dis¬ 
trict,  increasing  not  only  its  power  plants 
but  also  its  line  capacity  in  all  direc¬ 
tions  where  the  demand  for  power  ap¬ 
pears  to  be  mounting.  A  44,000-volt 
transmission  line  from  Indian  Chutes  to 
Kirkland  Lake  has  recently  been  com¬ 
pleted;  a  110,000-volt  line  from  the 
Quinze  plant  to  Kirkland  Lake  is  now 
in  course  of  construction;  a  55-mile, 
110,000-volt  line  from  the  Quinze  plant 
to  Rouyn,  Quebec,  and  a  12,000- volt 
distributing  line  to  various  properties 
in  the  Rouyn  district  have  recently  been 
completed,  and  the  installation  of  a 
4,250-kva.  frequency  charger  in  Kirk¬ 


land  Lake,  as  well  as  the  installation  of 
two  additional  10,000-hp.  units  at  the 
Quinze  plant,  is  now  under  way. 

There  are  now  two  11 0,000- volt  cir¬ 
cuits  on  steel  towers  extending  from  the 
Quinze  plant  to  a  substation  in  Porcu¬ 
pine,  a  distance  of  approximately  123 
miles,  and  from  this  line  a  branch  is 
extended  from  a  point  near  Elk  Lake 
to  the  Gowganda  silver  area,  a  distance 
of  approximately  20  miles.  Power  is 
transmitted  at  12,000  volts  from  the 
Wawaitin  and  Sandy  Falls  stations  and 
at  44,000  volts  from  the  Sturgeon  Falls 
station — the  substation  in  the  Porcupine 
camp  being  the  distributing  center  for 
all  power  in  that  area. 


Ontario  Hydro  Makes  Another 
Gatineau  Power  Deal 

A  new  power  contract  which  the 
Ontario  Hydro-Electric  Power  Com¬ 
mission  is  about  to  enter  into  with  the 
Gatineau  Power  Company  will  be  for 
60,000  hp.  ultimately,  but  will  begin 
with  6,000  hp.  An  additional  6,000  hp. 
will  be  taken  every  year  for  ten  years. 
It  is  possible  that  an  arrangement  may 
be  made  to  increase  the  maximum  quan¬ 
tity  to  100,000  hp.  Some  price  details 
have  still  to  be  worked  out,  but  a  cost 
of  not  more  than  $15  per  horsepower 
has  been  stipulated.  The  contract  is  re¬ 
newable  at  the  expiration  of  the  ten 
years.  This  power  will  be  adapted 
solely  to  the  needs  of  eastern  Ontario. 
A  portion  will  go  to  the  city  of  Ottawa 
to  supply  the  Ottawa  system,  and  the 
rest  will  go  to  Smith’s  Falls  to  supply 
the  Rideau  and  St.  Lawrence  systems. 

The  first  contract,  made  months  ago, 
was  for  260,000  hp.  delivered  at  Toronto 
for  use  there  and  in  western  Ontario. 
This  was  for  25-cycle  power.  The  new 
contract  is  for  ^-cycle  power,  to  be 
delivered  by  the  Gatineau  Power  Com¬ 
pany  at  Lemieux  Island,  opposite  Ot¬ 
tawa,  and  to  be  carried  through  eastern 
Ontario  to  Kingston  at  a  tension  of 
110  kv.  This  power  will  come  from  the 
plants  at  Chelsea  and  Farmers  Rapids 
on  the  Gatineau  River,  in  Quebec. 

To  centralize  the  distribution  and 
sale  of  power  from  the  many  small 
Gatineau  Valley  plants  it  controls,  the 
Gatineau  Power  Company  has  formed 


a  new  subsidiary  company,  to  be  known 
as  the  Gatineau  Electric  Light  Com¬ 
pany,  with  headquarters  at  Ottawa. 


Managers  of  Local  Plants  Are 
Told  of  Their  Civic  Duties  ' 

Managers  and  department  heads  of 
the  Central  Power  Company,  the  Ne¬ 
braska  City  Utilities  Company,  the 
Missouri  Gas  &  Electric  Company  and 
the  Utah  Gas  &  Coke  Company,  forming 
one  of  the  districts  of  the  Insull  inter¬ 
ests,  gathered  on  Dec.  6  and  7  at  Grand 
Island,  Neb.,  and  listened  to  addresses 
by  company  executives  in  which  the  art 
of  cultivating  good  public  relations  was 
made  especially  prominent.  J.  B.  Rey¬ 
nolds,  speaking  for  President  Martin  J. 
Insull  of  the  Middle  West  Utilities 
Company,  said  the  company’s  policy  was 
to  regard  each  utility  plant  as  a  local 
affair.  There  is,  he  said,  a  distinct 
Midwestern  type  of  superintendent  and 
employee,  the  product  of  painstaking 
training,  with  intelligence  as  the  basis, 
and  the  inculcation  of  high  ideals  and 
public  responsibilities.  In  this  era  of 
chain  ownership  of  utility  plants  it  is 
essential  that  the  local  manager  be  a 
resident  in  interest  and  activity  as  well 
as  in  name.  He  should  join  the  cham¬ 
ber  of  commerce,  help  in  all  civic  activi¬ 
ties  and  take  a  part  in  everything  of 
public  interest  save  partisan  politics. 


Officials  of  A.I.E.E.  Visit 
McGraw-Hill  Company 

An  invitation  to  the  officers  and  man¬ 
agers  of  the  American  Institute  of  Elec¬ 
trical  Engineers  from  the  McGraw-Hill 
Publishing  Company,  Inc.,  to  be  its 
gfuests  at  a  luncheon,  an  inspection  of 
the  company’s  plant  and  a  conference 
designed  to  promote  mutual  acquaintance 
with  each  other’s  objects  and  methods 
was  widely  accepted  on  Friday,  Dec.  16. 
The  officials  invited  represent  every  sec¬ 
tion  of  the  country  and  the  homes  of 
many  of  them  are  remote  from  New 
York  City,  yet  half  of  them  found  it 
possible  to  be  present  These  were 
President  Bancroft  Gherardi,  who  is 
vice-president  and  chief  engineer  of  the 
American  Telephone  &  Telegraph  Com- 
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pany;  Vice-Presidents  H.  M.  Hobart 
of  Schenectady,  B.  G.  Jamieson  of  Chi¬ 
cago  and  O.  J.  Ferguson  of  Lincoln, 
Neb.,  the  last  named  being  dean  of  the 
College  of  Engineering  of  the  Univer¬ 
sity  of  Nebraska;  F.  L.  Hutchinson, 
secretary  of  the  Institute,  and  the  fol¬ 
lowing  managers:  Prof.  J.  B.  White- 
head  of  Johns  Hopkins,  M.  M.  Fowler 
of  Chicago,  H.  A.  Kidder  of  New  York, 
I.  E.  Moultrop  of  Boston,  H.  C.  Don 
Carlos  of  Toronto,  F.  C.  Hanker  of 
Pittsburgh  and  E.  B.  Meyer  of  Newark. 

James  H.  McGraw,  president  of  the 
McGraw  -  Hill  Publishing  Company, 
'resided  at  the  conference  and  in  intro- 
c  cing  the  speakers  dwelt  on  the  desire 
of  his  company  to  serve  industry  and 
progress  through  close  touch  with  the 
Institute  and  similar  technical  bodies. 
Neither  engineering  nor  electricity,  he 
said,  was  an  end  in  itself.  Both  were 
means  to  the  end  which  industrial  pub¬ 
lishers  and  engineering  societies  alike 
sought. 

Secretary  Hutchinson  of  the  Institute, 
speaking  first,  told  briefly  of  the  history 
and  growth  of  that  body,  giving  a  sum¬ 
mary  of  its  method  of  organization  and 
relating  how  membership  had  grown 
from  1,260  in  1901  to  nearly  18,000  in 
1927. 

President  Gherardi  spoke  about  the 
future  of  the  Institute,  basing  his 
prophecy  of  still  larger  growth  and  use¬ 
fulness  on  its  past  record,  which,  he 
said,  was  a  concomitant  of  the  extraor¬ 
dinary  growth  of  the  electrical  industry 
itself.  He  cited  facts  and  figures  to  sub¬ 
stantiate  his  prediction  and  applied  to 
the  industry  the  reputed  saying  of  John 
Pierpont  Morgan  that  he  who  is  a  “bear 
on  the  United  States”  is  “going  to  get 
left.” 

Vice-Presidents  E.  J.  Mehren  and 
Malcolm  Muir  of  the  McGraw-Hill 
Publishing  Company  spoke  for  the  hosts, 
and  appreciative  remarks  were  made  by 
Professor  Whitehead  and  Mr.  Moultrop*. 


Winter  Conference  of  League 
Secretary-Managers 

Marking  the  first  effort  to  span  the 
gap  between  the  annual  summer  con¬ 
ferences  at  Camp  Co-operation,  a  mid¬ 
winter  convention  of  electrical  leag^ue 
secretary-managers  has  been  called  for 
Jan.  16  and  17  at  Chicago  by  the  League 
Council,  under  whose  auspices  it  will  be 
held  with  the  co-operation  of  the  Society 
for  Electrical  Development.  Meetings 
will  be  held  at  the  headquarters  of  the 
Electric  Association,  30  North  Dear¬ 
born  Street,  and  delegates  will  be  housed 
at  the  New  Palmer  House,  which  is  in 
that  neighborhood. 

A  broad  program  covering  the  two- 
day  session  and  based  on  the  desires  of 
league  executives  throughout  the  coun¬ 
try  has  been  completed.  It  will  cover 
details  of  the  four  general  fields  en¬ 
compassed  under  the  management  of 
leagues,  development  of  the  “red  seal” 
plan,  promotion  in  the  lighting,  appli¬ 
ance  and  industrial  fields  and  a  review 
of  the  several  related  activities  coming 
within  the  scope  of  league  work. 


Briefer  News 

Q/JK _ 


Another  Plant  on  the  Yadkin 
River  May  Be  Built. — The  Tallassee 
Power  Company  of  Badin,  N.  C.,  is  hav¬ 
ing  a  survey  made  of  the  power  possi¬ 
bilities  of  the  Tuckertown  site  on  the 
Yadkin  River.  The  survey  will  not  be 
completed  until  next  summer,  it  is 
stated.  If  the  survey  reveals  power 
possibilities  of  sufficient  importance,  the 
Tallassee  company  may  build  a  dam  be¬ 
tween  its  present  dam  at  High  Rock 
and  the  one  at  Badin.  The  power  de¬ 
veloped  at  High  Rock  is  sold  to  the 
Duke  Power  Company,  while  that  de¬ 
veloped  at  Badin  is  used  in  the  opera¬ 
tion  of  the  aluminum  plant  at  that  place. 


Reading  Railroad  Will  Spend  $20,- 
000,000  FOR  Electrification.  —  An 
improvement  program  involving  the 
expenditure  of  $31,000,000  in  the  Phila¬ 
delphia  district  by  the  Reading  Com¬ 
pany  was  outlined  last  week  by  Agnew 
T.  Dice,  the  railroad’s  president,  who 
said  that  $20,000,000  would  be  spent  for 
electrification  and  the  rest  on  the  elimi- 


Coming  Meetings 

[A  complete  directory  of  electrical 
associations,  with  their  secretaries,  is 
published  in  the  first  issue  of  each 
volume.  For  latest  list  see  the  Elec¬ 
trical  World  for  July  2,  page  50.] 

American  Physical  Society — Nashville, 
Dec.  28-30.  H.  W.  Webb,  Columbia 
University,  New  York. 

American  Engineering  Council — ^Wash¬ 
ington,  D.  C.,  Jan.  9-11.  L..  W.  Wal¬ 

lace,  26  Jackson  Place,  Washington. 
Empire  State  Gas  and  Electric  Asso¬ 
ciation — Electric  Section,  Niagara 
Hotel,  Niagara  Falls,  N.  Y.,  Jan.  12 
and  13.  C.  H.  B.  Chapin,  Grand 
Central  Terminal,  New  York. 
Electrical  League  Conference  —  30 
North  Dearborn  Street,  Chicago, 
Jan.  16  and  17.  Society  of  Elec¬ 
trical  Development,  420  Lexington 
Avenue,  New  Yprk. 

N.E.L.A.  Commercial  Section — Edge- 
water  Beach  Hotel,  Chicago,  Jan. 
18-20.  A.  J.  Marshall,  420  Lexing¬ 
ton  Avenue,  New  York. 

New  England  Electrical  Credit  Asso¬ 
ciation — Boston,  Jan.  17.  C.  A. 
Kane,  176  Federal  St.*  Boston. 
National  Electrical  Manufacturers’  As¬ 
sociation  —  Supply  Division,  Hotel 
Commodore,  New  York,  Jan.  23-27. 
S.  N.  Clarkson,  420  Lexington  Ave., 
New  York. 

Artistic  Lighting  Equipment  Associa¬ 
tion — Winton  Hotel,  Cleveland,  Jan. 
25-28.  G.  P.  Rogers,  711  Graybar 
Bldg.,  New  York. 

Northwest  Association  of  Electrical 
Inspectors— Olympic  Hotel,  Seattle, 
Jan.  26-28.  F.  D.  Weber.  414  Lum¬ 
bermen’s  Building,  Portland,  Ore. 
American  Institute  of  Electrical  Engi¬ 
neers  —  Winter  convention.  New 
York,  Feb.  13-16.  F.  L.  Hutch¬ 
inson.  33  West  39th  St.,  New  York. 
Rocky  Mountain  Division,  N.E.L.A. — 
Albuquerque,  N.  M.,  Feb.  14-16.  O. 
A.  Weller,  900  15th  St.,  Denver. 
Midwest  Power  Conference  —  Hotel 
.  Stevens,  Chicago,  Feb.  14-17.  Q.  B. 
■  Pflsterer,  53  West  Jackson  Blvd., 
Chicago. 

Northwest  .Electric  Light  and  Power 
Association  —  Commercial  Section, 
Portland,  Ore.,  Feb.  20  and  21.  J.  C. 
Plankington,  Northwestern  Electric 
Company,  Portland,  Ore. 


nation  of  grade  crossings.  Electrifica¬ 
tion  on  the  line  to  New  York  is  planned 
as  tar  as  Langhorne,  Pa.,  24  miles  from 
Philadelphia.' 


Penn  Public  Service  Becomes 
Pennsylvania  Electric. — The  name 
of  the  Penn  Public  Service  Corporation, 
one  of  the  properties  making  up  the 
Associated  Gas  &  Electric  system,  has 
been  changed  to  the  Pennsylvania  Elec¬ 
tric  Company.  No  merger,  consolida¬ 
tion  or  other  change  in  corporate  struc¬ 
ture  is  involved. 


Farmers  in  Nebraska  Organize 
Water-Power  District.  —  The  first 
group  of  farmers  in  the  North  Platte 
Valley  to  take  advantage  of  a  law 
passed  last  winter  by  the  Nebraska 
Legislature  which  permits  the  organiza¬ 
tion  of  water-power  districts  and  the 
issuance  of  bonds,  with  the  lands  as 
security,  is  in  the  Gering  Valley.  The 
plan  is  to  build  distribution  systems  only, 
and  contracts  for  power  will  be  made 
with  the  government  reclamation  project 
at  Lingle,  Wyo.  The  district  is  made 
up  largely  of  sugarbeet  growers.  Fifty- 
four  miles  of  lines  are  to  be  constructed. 


Marion  (Ohio)  Steel  Mills  Are 
Electrified. — Electrical  power  has  just 
been  substituted  for  steam  in  the  Marion 
(Ohio)  plant  of  the  Poliak  Steel  Com¬ 
pany,  whose  general  offices  are  in  Cin¬ 
cinnati.  The  company  was  able  to  make 
the  substitution  because  of  the  recent 
installation  of  a  power  plant  of  the  Co¬ 
lumbus,  Delaware  &  Marion  Power 
Company  at  Prospect,  Ohio,  which  will 
provide  the  power  for  the  Poliak  mills. 
The  installation  has  been  formally  in¬ 
spected  by  Poliak  Steel  Company  offi¬ 
cials  and  several  officials  representing 
Canadian  as  well  as  American  steel 
mills,  who  expressed  the  opinion  that  it 
is  one  of  the  most  modern  of  its  kind  in 
the  United  States. 


Golf  Course  as  an  Offspring  of 
Municipal  Electric  Plant.  —  The 
Board  of  City  Directors  of  Pasadena, 
Calif.,  has  taken  steps  which  will  lead 
to  the  transfer  of  $125,000  of  the  funds 
from  the  treasury  of  the  municipal  light 
and  power  department  to  the  park 
department  for  the  construction  of  an 
eighteen-hole  municipal  golf  course. 
The  City  Board  expressed  itself  as  be¬ 
lieving  that  the  municipal  course  will  be 
a  revenue  producer.  While  its  original 
cost  is  to  be  financed  from  the  sum 
received  from  the  light  and  power  de¬ 
partment,  it  is  planned  to  pay  all  operat¬ 
ing  expense  from  fees  of  the  course  and 
to  repay  the  department  for  the  loan. 


Calgary  Power  Company  and  City 
OF  Lethbridge,  Alberta,  Will  Ex¬ 
change  Power. — The  city  of  Leth¬ 
bridge,  Alberta,  has  entered  into  a  three- 
year  power  contract  with  the  Calgary 
Power  Company  under  which  the  com¬ 
pany  is  to  sell  the  city  3,000,000  kw.-hr. 
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annually  and  the  city  to  sell  the  power 
company  2,000,000  kw.-hr.  The  city 
expects  to  make  a  net  profit  annually  of 
$l7j000.  On  the  other  hand,  the  power 
company  will  have  a  steam  standby  in 
the  south  as  a  supplementary  source  of 
energy  for  its  steadily  extending  trans¬ 
mission  lines  in  southern  Alberta.  Ac¬ 
ceptance  of  the  contract  gives  the  Cal¬ 
gary  Power  Company  dominance  in  that 
region. 


Electragists  Elect  Five  Executive 
Committeemen.  —  Announcement  is 
made  of  the  election  of  five  new  mem¬ 
bers  of  the  executive  committee  of  the 
Association  of  Electragists  Interna¬ 
tional,  as  follows:  A.  C.  Brueckmann, 
Baltimore,  Eastern  Division ;  Charles  E. 
James,  Fort  Pierce,  Fla.,  Southeastern 
Division;  L.  E.  Mayer,  Chicago,  Great 
Lakes  Division ;  E.  C.  Headrick,  Den¬ 
ver,  Mountain  Division;  John  H.  Schu¬ 
macher,  Winnipeg,  Western  Canadian 
Division.  They  will  take  office  on  Jan.  1 
and  will  serve  for  two  years,  half  of  the 
members  on  the  executive  committee  be¬ 
ing  elected  each  year.  The  Southeast¬ 
ern  Division  is  a  new  section  created  by 
the  executive  committee  last  March. 


G.  M.  Gadsby  Addresses  Pennsyl¬ 
vania  Engineers.  —  Before  a  joint 
meeting  of  the  Pittsburgh  Section, 
A.I.E.E.,  and  the  Engineers’  Society  of 
Western  Pennsylvania  last  week  G.  M. 
Gadsby,  president  West  Penn  Power 
Company,  made  an  address  on  “Sales¬ 
man  Versus  Engineer — Who’s  Ahead?’’ 
Mr.  Gadsby’s  conclusion  was  that 
“whereas  the  salesman  has  necessarily 
trailed  the  engineer  up  to  the  present,  he 
is  now  abreast  and  calls  upon  the  engi¬ 
neer  to  dig  deeper  and  work  harder  in 
order  that  the  salesman  may  not  bring 
in  customers’  requirements  too  exacting 
in  cost  or  quality  for  the  engineer  to 
find  means  to  supply.’’ 


Investigation  of  the  Huntington 
(Ind.)  Situation  Ordered. — A  special 
investigation  of  the  electric  lighting 
situation  at  Huntington,  Ind.,  was 
ordered  last  week  by  the  State  Board  of 
Tax  Commissioners  following  a  hearing 
on  the  proposed  bond  issue  for  $60,000 
with  which  city  officials  intend  to  buy 
two  additional  units  for  the  municipal 
plant.  One  of  the  city  delegation 
charged  that  efforts  are  being  made  by 
Insull  interests  to  cause  the  -city  light 
plant  to  be  “junked”  by  offering  elec¬ 
trical  energy  to  the  city  at  a  very  low 
rate.  Remonstrators  headed  by  Walter 
H.  Ball,  Huntington  publisher,  asserted 
that  energy  should  be  bought  and  the 
municipal  plant  discontinued.  About 
650  citizens  petitioned  that  the  plant  be 
retained.  Huntington  has  a  population 
of  16,000. 


National  Christmas  Tree  Again 
TO  Be  Illuminated  by  President. — 
The  “national  Christmas  tree,”  whose 
illumination  by  the  President  amid  ap¬ 
propriate  ceremonies  has  been  an  annual 
event  at  Washington  for  a  number  of 


years,  will  this  year  attract  more  atten¬ 
tion  than  ever,  since  Mr.  Coolidge  has 
expressed  no  objection  to  broadcasting  a 
short  address.  A  new  system  for  light¬ 
ing  the  tree,  which  is  alive  and  planted 
in  the  White  House  grounds,  has  been 
developed  by  the  Electrical  League  of 
Washington,  under  direction  of  a  com¬ 
mittee  headed  by  T.  Lincoln  Townsend. 
Bugle  calls  and  church  bells  will  be 
heard  throughout  the  city  when  a  star 
released  from  a  flare  bomb  indicates  that 
the  tree  is  alight.  Negro  choral  groups 
will  furnish  music. 


Co-operative  Christmas  Billboards 
IN  Los  Angeles.  —  Forty-six  of  the 
Christmas  billboards  shown  have  been 
displayed  in  and  near  Los  Angeles  from 
Nov.  24  to  Dec.  24  as  the  result  of  the 
co-operative  effort  of  the  entire  indus¬ 
try.  The  Los  Angeles  Gas  &  Electric 


Corporation,  the  Southern  California 
Edison  Company,  the  Los  Angeles  Bu¬ 
reau  of  Power  and  Light  and  the  Los 
Angeles  Electrical  Jobbers  shared  the 
expense  equally. 


Galveston  Official  Wants  Elec¬ 
tric  Rates  Cut. — A  sharp  cut  in  the 
light  and  power  rates  of  the  Galveston 
(Tex.)  Electric  Company  is  being  ad¬ 
vocated  before  the  City  Commission  by 
E.  H.  Ivey,  commissioner  of  streets  and 
public  property,  who  maintains  that 
there  is  no  reason  why  Galveston  rates 
should  be  higher  than  those  of  Houston. 
The  electric  utility  has  made  proposals 
which  are  now  being  considered  by  the 
City  Commission.  Texas  has  no  state 
regulation  of  light  and  power  companies. 


Engineering  Societies  Commemo¬ 
rate  Holland  Tunnel  Engineers. — 
Two  identical  engrossed  and  hand-illu¬ 
minated  parchments  were  presented  last 
week  to  the  chairmen  of  the  New  York 
State  Bridge  and  Tunnel  Commission 
and  of  the  New  Jersey  Interstate  Bridge 
and  Tunnel  Commission  in  commemo¬ 
ration  of  the  achievements  of  Clifford  M. 
Holland,  the  first  chief  engineer  of  the 
Holland  Tunnel,  and  of  Milton  H.  Free¬ 
man,  his  co-worker  and  successor,  both 
of  whom  died  while  engaged  in  their 
task,  as  well  as  of  Ole  Singstad,  the 
present  chief,  who  has  been  an  important 
factor  in  design  and  construction  since 
the  inception  of  the  tunnel.  This  presen¬ 
tation  was  made,  on  behalf  of  the  four 
national  engineering  societies  embracing 
civil,  mining,  mechanical  and  electrical 
engineers,  by  Colonel  Willard  Cheva¬ 
lier,  member  of  the  board  of  direction 


of  the  American  Society  of  Civil  Engi¬ 
neers  and  managing  director  of  Engi¬ 
neering  News-Record. 


Commercial  Section,  N.  E.  L.  A., 
Meetings. — Committee  meetings  of  the 
Commercial  Section  of  the  National 
Electric  Light  Association  will  be  held  at 
the  Edgewater  Beach  Hotel,  Chicago,  on 
Jan.  18,  19  and  20,  morning  and  after¬ 
noon.  The  executive  committee  of  the 
section  will  meet  at  4  p.  m.  Thursday, 
Jan.  19,  and  there  will  be  a  general 
meeting  and  dinner  on  Thursday  eve¬ 
ning. 


Niagara,  Lockport  &  Ontario’s 
Plant  Addition  Almost  Complete. — 
Work  is  virtually  complete  on  the  build¬ 
ing  which  will  house  new  equipment  to 
be  installed  at  the  Niagara,  Lockport  & 
Ontario  Power  Company’s  Buffalo  sta¬ 
tion,  and  part  of  the  equipment  itself  has 
been  received.  The  building  addition 
towers  above  the  rest  of  the  station.  The 
sides  and  ends  are  composed  largely  of 
windows,  providing  ventilation  and  light. 
Inside,  the  foundations  of  concrete  are 
ready  for  the  new  machines.  A  large- 
capacity  crane  runs  the  entire  length  of 
the  building.  The  steel  for  the  new 
switching  structure  outside  the  building 
is  in  place,  and  the  cooling-water  pool  is 
under  way.  It  is  expected  that  the  addi¬ 
tion  to  the  station  will  be  ready  for 
service  next  month. 


Application  for  Hydro  Power 
FROM  Marion  Lake,  Ore.,  Arouses 
Curiosity.  —  An  application  recently 
filed  with  the  Federal  Power  Commis¬ 
sion  in  which  J,  G.  Kelly,  of  Portland, 
Ore.,  asks  for  a  preliminary  permit  to 
appropriate  the  waters  of  Marion  Lake 
for  electric  power  development  is  the 
.subject  of  considerable  wonderment  and 
conjecture  among  Oregon  officials.  The 
•applicant,  according  to  his  filing,  pro¬ 
poses  to  construct  a  hydro-electric  plant 
with  a  generating  capacity  of  15,000  hp. 
Inasmuch  as  the  Portland  Electric 
Power  Company  and  the  Mountain 
States  Power  Company,  two  of  the 
largest  utilities  on  the  West  Coast,  have 
been  for  years  the  recognized  operators 
in  the  Marion  Lake  territory  and  all 
fields  immediately  adjoining,  a  market 
for  additional  energy  could  scarcely  be 
found  in  that  section  of  the  Willamette 
Valley  or  a  certificate  obtained  from  the 
state  commission. 


Ontario  Hydro  and  Private  Com¬ 
pany  Clash  at  Sault  Ste.  Marie, 
Canada. — As  a  result  of  the  recent  offer 
of  the  Great  Lakes  Power  Company  to 
supply  the  increased  power  needs  of  the 
city  of  Sault  Ste.  Marie,  Ontario,  a  lively 
fight  has  developed  between  the  com¬ 
pany  and  the  Ontario  Hydro-Electric 
Power  Commission.  Opening  shots  were 
fired  by  Commissioner  C.  A.  Maguire 
and  Chief  Engineer  F.  A.  Gaby  of  the 
Hydro  commission  at  a  gathering  in 
Sault  Ste.  Marie  on  Dec.  14.  The  cam¬ 
paign  finds  the  city  divided  into  two 
camps,  with  committees  of  citizens  sup¬ 
porting  Hydro  and  Great  Lakes  power 
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development  respectively.  Commissioner 
Maguire  visions  the  city  left  without 
power,  asserting  that  since  the  Great 
Lakes  Power  Company  has  no  rights  on 
the  Montreal  or  the  Mississauga  Rivers, 
but  only  on  the  Michipicoten,  120  miles 
away,  where  not  more  than  25,000  hp.  or 
30,000  hp.  can  be  developed,  the  com¬ 
pany  cannot  take  care  of  the  needs  of 
Sault  Ste.  Marie. 

New  Officers  of  Electric  Asso¬ 
ciation,  Chicago.  —  N.  G.  Harvey, 
president  Illinois  Electric  Company,  was 
elected  president  of  the  Electric  Asso¬ 
ciation,  Chicago,  on  Dec.  9.  Vice- 
presidents  will  be  Thomas  O.  Meade, 
J.  N.  Pierce,  A.  D.  Curtis,  H.  L.  Mon¬ 
roe,  A.  A.  Gray,  E.  W.  Lloyd,  P.  G. 
Parker  and  F.  R.  Eiseman,  each  repre¬ 
senting  a  group  of  members.  A.  A. 
Gray  is  secretary  and  George  R.  Jones 
treasurer. 

Progress  on  Falls  of  Ohio  Hydro- 
Electric  Plant. — The  Louisville  Gas 
&  Electric  Company  now  has  108,000 
hp.  of  the  135,000  hp.  to  be  developed  at 
the  hydro-electric  plant  on  the  Falls  of 
the  Ohio  by  its  subsidiary,  the  Louis¬ 
ville  Hydro-Electric  Company,  in  posi¬ 
tion  to  operate,  but  has  been  handi¬ 
capped  by  high  water.  In  late  October 
it  started  some  units,  and  on  Nov.  16  it 
produced  41,000  kw.,  at  which  time  all 
of  the  generators  were  not  in.  An  ac¬ 
count  of  progress  on  this  plant  up  to 
midsummer  was  printed  in  the  Elec¬ 
trical  World  for  July  30  (page  231.) 

Competition  Threatened  in  Sno¬ 
homish  County,  Wash. — The  applica¬ 
tion  of  the  Great  Northern  Power  Com¬ 
pany  for  the  right  to  deliver  power  to 
the  Monroe,  Snohomish  and  Everett 
districts  in  the  State  of  Washington 
has  been  denied  by  the  Snohomish 
County  Commissioners,  “as  worded,” 
the  latter  body  declaring  the  franchise 
to  be  “too  broad  in  scope.”  The  Great 
Northern  Company  is  a  recently  or¬ 
ganized  five-million-dollar  corporation, 
with  headquarters  in  Seattle,  and  is  en¬ 
gaged  in  development  of  a  power  proj¬ 
ect  utilizing  Wallace  Lake  and  the 
Olney  and  Wallace  Rivers  in  eastern 
Snohomish  County.  The  company  pur¬ 
posed  to  supply  power  to  the  cities 
named  at  a  rate  of  5  cents  a  kilowatt- 
hour.  The  petition  was  opposed  by  the 
Puget  Sound  Power  &  Light  Company, 
now  serving  the  territory,  which  de¬ 
clared  that  it  stands  ready  to  meet  any 
demand  for  power. 

Cleveland's  Light  and  Power 
Division  Recounts  Growth.  —  In  a 
report  by  the  Division  of  Light  and 
Power  of  Qeveland  a  summary  of  the 
expenditure  in  1924-26,  inclusive,  of 
$4,000,000  in  rehabilitating  and  extend¬ 
ing  the  city’s  electric  plant — ^this  ex¬ 
penditure  being  based  in  the  main  upon 
the  recommendations  made  in  the  re¬ 
ports  prepared  under  the  supervision  of 
A.  B.  Roberts,  former  director  of  public 
utilities — is  given.  The  generating  ca¬ 


pacity  of  the  central  station  has  been 
increased  from  35,000  kw.  to  50,000  kw. 
by  the  installation  of  a  new  turbo-gen¬ 
erator  and  auxiliary  equipment.  Four 
1,400-hp.  boilers  have  been  added,  and 
a  new  intake  and  discharge  line  for 
condenser  water  has  been  built  a  thou¬ 
sand  feet  into  the  lake.  The  60  miles 
of  11, 000- volt  cable  that  existed  in  1924 
has  been  increased  to  93  miles,  and  the 
73  miles  of  2,300-volt  cable  to  123  miles, 
with  1,100  units  of  single  overhead  wire 
as  against  750  miles.  Substations  have 
increased  in  capacity  from  28,500  kva. 
to  38,500  kva.,  two  being  built  and  two 
existing  ones  changed  from  outdoor  to 
automatic  stations. 


Recent  Court 
Decisions 


Mapleton  (Iowa)  Franchise  Sus¬ 
tained. — The  Iowa  Supreme  Court  has  held 
that  the  franchise  of  the  Iowa  Light,  Heat 
Si  Power  Company  with  the  town  of  Maple- 
ton,  Iowa,  is  valid  and  that  the  town  had 
no  authority  to  order  the  Iowa  Public 
Service  Company,  successor  of  the  Iowa 
Light,  Heat  &  Power,  to  remove  the  dis¬ 
tribution  system.  The  Supreme  Court 
opinion  reversed  the  District  Court.  The 
upper  court  held  that,  regardless  of  the 
irregularities  of  the  original  contract,  the 
present  assignees,  who  have  operated  under 
it  ten  years,  had  acquired  rights  which  can¬ 
not  now  be  disturbed.  (See  Electrical 
World  for  Sept.  24,  page  633.) 


Test  Case  of  Railroad  Valuation  by 
I.C.C.  Dectded  in  Commission’s  Favor, 
BUT  Without  Passing  on  Its  Method  of 
Appraisal. — The  order  of  the  Interstate 
Commerce  Commission  in  the  St.  Louis  & 
O’Fallon  Railway  “recapture”  valuation 
case,  in  which  the  commission  declared  its 
methods  and  principles  for  valuing  railway 
properties,  was  affirmed,  in  what  Chair¬ 
man  Esch  of  the  I.C.C.  calls  “in  a  way  an 
epoch-making  decision,”  in  an  opinion  filed 
in  the  United  States  District  Court  for  the 
Eastern  District  of  Missouri  at  St.  Louis 
on  Dec.  10  by  a  special  court  of  three  fed¬ 
eral  judges.  The  decision  was  rendered  on 
the  application  for  an  injunction  to  restrain 
the  enforcement  of  an  order  of  the  commis¬ 
sion  directing  the  O’Fallon  company  to  ^y 
it  approximately  $226,000  as  representing 
one-half  of  its  net  income  at)ove  6  per  cent 
on  values  of  its  properties  ascertained  by 
the  commission.  Although  involving  di¬ 
rectly  only  a  9-mile  railroad  in  the  vicinity 
of  St.  Louis,  the  case  was  selected  both  by 
the  commission  and  by  the  railroads  as  a 
test  case  as  to  the  commission’s  methods 
of  valuation  in  general.  The  commission 
made  a  primary  valuation  as  of  1919,  based 
largely  on  unit  prices  as  of  1914  and  pre¬ 
ceding  years,  and  added  the  net  cost  of 
additions  and  betterments  to  the  property 
and  the  value  of  its  land  as  of  1919. 
Weight  was  given  to  increased  price  levels 
only  for  new  construction  or  replacements. 
Although  it  sustained  the  commission’s 
order,  the  court  found  it  unnecessary  to  re¬ 
view  the  commission’s  valuation  methods. 
One  of  the  grounds  on  which  the  order  was 
attacked  was  that  it  was  “based  upon  an 
erroneous  and  inadequate  finding  of  value.” 
Counsel  for  the  United  States,  however, 
contended  that  there  was  no  question  of 


confiscation  presented  and  therefore  no 
need  to  examine  the  accuracy  of  the  values 
found  by  the  commission  or  its  methods  in 
determining  such  values,  because  even  if  it 
might  be  contended  that  the  value  claimed 
by  the  O’ Fallon  is  correct,  yet  its  net  earn¬ 
ings  less  the  amount  ordered  paid  to  the 
government  would  be  an  ample  return. 
This  contention  the  court  supported. 


Commission 


Rulings 


Basis  of  Approval  of  Special  Con¬ 
tract  Rate  Explained. — In  approving  the 
terms  of  a  contract  between  the  Menominee 
&  Marinette  Light  &  Traction  Company 
and  the  Michigan  Electrochemical  Company, 
the  Michigan  Public  Utilities  Commission 
said  that  it  was  its  understanding  that  the 
service  to  be  rendered  under  the  contract 
involved  extraordinary  terms  and  condi¬ 
tions  and  that  no  other  consumer  of  the 
electric  company  was  situated  to  receive 
service  under  like  conditions.  The  com¬ 
mission  held  that  the  rates  for  this  service 
in  no  way  could  be  termed  discriminatory 
as  against  any  other  class  of  service.  The 
commission  said  that  it  was  not  concerned 
with  the  terms  of  the  contract  except  as 
they  might  affect  rates  and  charges  which 
would  accrue  under  the  contract.  It  was 
not  the  commission’s  province  to  approve 
the  length  of  time  the  contract  was  to  be 
effective.  This  made  no  difference  what¬ 
ever  as  regarded  the  rates,  because  the 
commission  reserved  to  itself  the  right  to 
change  or  amend  such  rates  at  any  time, 
either  upon  its  own  motion  or  upon  proper 
petition.  The  order,  therefore,  did  not 
approve  or  disapprove  the  contract,  but 
merely  approved  the  rates  and  conditions  of 
service  which  affected  the  rates.  It  also 
required  the  utility  to  apply  these  rates  to 
any  other  customer  under  like  circum¬ 
stances  and  conditions,  if  there  should  be  at 
any  time  such  a  consumer. 

Possibility  of  Interruption  of  Elec¬ 
tric  Pumping  Service  Justifies  Expendi¬ 
ture  FOR  Additional  Station. — In  allow¬ 
ing  the  East  St.  Louis  &  Interurban  Water 
Company  to  include  in  its  rate  base  land 
bought  in  advance  for  a  proposed  high- 
service  pumping  station,  although  there 
was  to  be  placed  in  service  also  a  new  low- 
service  pumping  station  deriving  energy 
from  a  transmission  line  several  miles  in 
length,  the  Illinois  Commerce  Commission 
said:  “Interruptions  to  electric  transmis¬ 
sion  lines  by  high  winds,  ice  storms  and 
other  causes  are  experienced  in  this  state. 
The  large  transmission  main  connecting  the 
new  low-service  station  with  the  present 
high-service  station  passes  under  the  water 
of  Chouteau  Slough  for  several  hundred 
feet  and  also  passes  under  approximately 
50  railroad  tracks.  This  is  a  large  main 
constructed  of  reinforced  concrete,  and  the 
record  shows  that  there  is  the  possibility 
of  a  break  from  one  cause  or  another  and 
that  several  days  might  elapse  before  any 
break  could  be  repair^  and  the  main  placed 
back  in  service.  Any  interruption  beyond 
a  few  hours  either  to  the  new  low-service 
station  or  to  the  transmission  main  would 
jeopardize  the  safety  and  health  of  the 
several  cities  supplied  with  water  service 
by  this  company.  Undoubtedly  there  would 
be  a  very  material  increase  in  the  insurance 
rates  in  the  territory  served  by  this  com¬ 
pany  if  sole  dependence  were  placed  upon 
the  new  low-service  station  for  supply.” 
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News  About  Men  of  the  Industry 
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John  F.  MacLane,  general  attorney 
for  the  Utah  Power  &  Light  Company, 
was  elected  president  of  the  public  util¬ 
ities  section  of  the  American  Bar  Asso¬ 
ciation  at  the  recent  convention  held  in 
Buffalo. 

Thomas  W.  Hughes,  superintendent 
of  the  Sheridan  County  Electric  Com¬ 
pany,  Sheridan,  Wyo.,  has  been  trans¬ 
ferred  to  the  position  of  manager  of  the 
Rawlins  Electric  Light  &  Fuel  Com¬ 
pany,  Rawlins,  Wyo. 

J.  H.  Porter,  manager  of  the  Oska- 
loosa  division  of  the  Des  Moines  Elec¬ 
tric  Light  Company,  has  resigned.  Mr. 
Porter  has  been  associated  with  the 
power,  light,  traction  and  gas  utilities 
in  Oskaloosa  for  the  past  fifteen  years. 

T.  A.  Bartlett,  formerly  in  charge 
of  the  Tennessee  Electric  Power  Com¬ 
pany's  plant  at  Centerville,  has  been  pro¬ 
moted  to  the  position  of  district  man¬ 
ager  for  west  Tennessee  with  head¬ 
quarters  at  Waverly.  Mr.  Bartlett  is 
fucceeding  J.  W.  Blease,  resigned. 

J.  W.  Devereaux,  who  has  been  con¬ 
nected  with  the  operating  department 
of  the  Byllesby  Engineering  &  Manage¬ 
ment  Corporation  for  the  past  sixteen 
years,  has  been  appointed  manager  of 
the  company’s  merchandise  division. 
For  the  past  two  and  a  half  years  Mr. 
Devereaux  has  been  active  in  building 
up  the  sale  of  appliances  for  the  Byllesby 
organization. 

D.  J.  Kennelly,  who  for  the  past  six 
years  has  been  superintendent  of  elec¬ 
trical  construction  for  the  Southern 
California  Edison  Company,  has  been 
transferred  to  the  newly  created  posi¬ 
tion  of  superintendent  of  transmission 
substation  operation.  In  this  position 
Mr.  Kennelly  will  be  in  full  charge  of 
the  operating  of  all  220,000-volt  stations, 
of  which  there  are  seven.  Mr.  Kennelly 
joined  the  Southern  California  Edison 
Company  in  1913  as  a  job  foreman.  He 
held  this  rank  for  four  years,  when  he 
was  made  electrical  inspector  for  the 
construction  department,  which  position 
he  held  for  three  years.  At  the  begin¬ 
ning  of  the  construction  work  on  the 
large  substations  he  was  made  superin¬ 
tendent  of  electrical  construction. 

S.  B.  Hood  has  resigned  his  position 
as  consulting  electrical  engineer  for  the 
Northern  States  Power  Company  at 
Minneapolis  and  removed  to  Oakland, 
Calif.,  where  he  will  apply  his  long  ex¬ 
perience  in  electric  utility  work  to  inde¬ 
pendent  development  and  research,  prin¬ 
cipally  in  connection  with  remote  con¬ 
trol  equipment  for  street-lighting  and 
traffic-control  systems  and  on  peak- 
limiting  devices  for  load  control.  Mr. 
Hood  is  well  known  in  the  industry 
through  his  advocacy  of  grounded- 
neutral  systems,  and  particularly  through 
the  development  of  the  “common-neutral 
system”  of  distribution  which  is  now  so 


extensively  used  both  in  Canada,  where 
he  made  its  initial  development  during 
his  eight  years  with  the  old  Toronto 
utilities,  and  more  recently  in  the 
United  States,  following  its  initial  use 
on  the  Twin  City  systems  some  eleven 
years  ago.  _ 

Koy  Wilkins  Joins  Pacific 
Electric  Company 

Roy  Wilkins,  who  for  fifteen  years 
has  been  associated  with  the  Pacific 
Gas  &  Electric  Company  in  the  capacity 
of  assistant  engineer  of  the  division  of 
hydro-electric  and  transmission  engi¬ 
neering,  will  become  associated  with  the 
Pacific  Electric  Manufacturing  Com¬ 
pany  as  consulting  electrical  engineer 
on  Jan.  1. 

Mr.  Wilkins  is  a  graduate  of  the  Uni- 
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versity  of  Kansas,  class  of  1909,  and 
has  received  a  post-graduate  degree  of 
electrical  engineer  from  Stanford  Uni¬ 
versity,  class  of  1927.  He  has  con¬ 
tributed  many  valuable  papers  on  hydro¬ 
electric  and  high-tension  experiments, 
a  few  of  which  are:  “The  Reaction  of 
Francis  Turbines”  (1922);  “Require¬ 
ments  of  Oil-Switch-Operating  Mechan¬ 
isms,”  for  the  Electrical  World; 
“Corona  Work  on  220  Kv.”  and  “High- 
Voltage  Oil  Circuit  Breakers  for  Trans¬ 
mission  Networks,”  for  the  A.I.E.E. 
He  is  nationally  known  for  his  research 
work,  particularly  in  relay  problems  in 
large  high-voltage  networks  and  in  in¬ 
ductive  interference.  Mr.  Wilkins  is  the 
inventor  of  the  spring-actuated,  motor- 
wound  oil  -  circuit  -  breaker  control 
mechanism  which  is  manufactured  by 
the  Pacific  Electric  Manufacturing 
Company. 


I.  F.  Baker  has  been  promoted  to  be 
manager  of  the  Far  Eastern  department 
of  the  Westinghouse  International  Com¬ 
pany.  He  goes  to  his  new  position  from 
Japan,  where  he  was  managing  director 
of  the  Westinghouse  Electric  Company 
of  Japan,  president  of  the  American 
Merchants'  Association  of  Tokio  and 


acting  president  of  the  American  Asso¬ 
ciation  of  Tokio.  His  new  offices  will 
be  in  New  York.  Mr.  Baker  is  a  vet¬ 
eran  in  the  Westinghouse  company, 
having  combined  his  various  experience 
into  a  broad  acquaintance  with  the  com¬ 
pany  both  in  America  and  abroad. 

Eric  H.  Ewertz,  formerly  general 
manager  of  the  Bethlehem  Shipbuilding 
Corporation  and  past-president  of  the 
American  Welding  Society,  has  estab¬ 
lished  engineering  offices  in  New  York 
to  act  as  consultant  on  problems  relating 
to  welding,  mechanical  and  economic 
engineering. 

Ernest  B.  Tracy  has  been  elected 
president  of  the  United  States  &  For¬ 
eign  Securities  Corporation.  Mr. 
Tracy  has  been  a  director  of  the  cor¬ 
poration  and  also  serves  on  the  direc¬ 
torate  of  the  American  Gas  &  Electric 
Company,  the  American  Power  &  Light 
Company,  the  American  &  Foreign 
Power  Company,  the  Electric  Power  & 
Light  Corporation  and  the  National 
Power  &  Light  Company. 

William  C.  Robinson  of  Pittsburgh 
has  been  elected  a  member  of  the  board 
of  directors  of  the  American  Water 
Works  &  Electric  Company  and  also  of 
the  West  Penn  Electric  Company,  a 
subsidiary  of  the  American  Water 
Works  &  Electric  Company.  Mr.  Rob¬ 
inson  is  president  and  director  of  the 
National  Metal  Molding  Company, 
American  Circular  Loom  (Company  and 
Eastern  Wire  &  Cable  Company.  He  is 
also  a  director  of  the  Morris  County 
Traction  Company,  Mellon  National 
Bank  and  Union  Trust  Company  of 
Pittsburgh. 

G.  C.  Pratt  and  W.  F.  Hosford  have 
been  elected  vice-presidents  of  the  West¬ 
ern  Electric  Company,  effective  Jan.  1. 
Mr.  Pratt,  who  has  been  general  at¬ 
torney,  will  be  in  charge  of  the  legal 
and  patent  departments  as  general  coun¬ 
sel.  Mr.  Hosford,  formerly  controller 
of  manufacturing,  will  be  in  charge  of 
all  manufacturing.  He  has  also  been 
elected  a  director.  J.  E.  Otterson,  for¬ 
merly  vice-president  and  general  man¬ 
ager  of  the  Electrical  Research  Products, 
Inc.,  a  subsidiary,  has  been  elected  presi¬ 
dent  to  succeed  Edgar  S.  Bloom,  who 
has  occupied  that  position  as  well  as 
the  presidency  of  the  parent  company. 
Whitford  Drake  has  been  elected  vice- 
president  and  a  director. 

Philip  D.  Wagoner,  president  of  the 
Elliott-Fisher  Company,  has  been  se¬ 
lected  to  head  the  Underwood  Elliott- 
Fisher  Company,  the  new  organization 
resulting  from  the  merger  of  the  Elliott- 
Fisher  Company  with  the  Underwood 
Typewriter  Company.  Mr.  Wagoner  is 
well  known  in  the  electrical  industry, 
his  early  experience  having  been  with 
the  General  Electric  Company,  first  in 
the  Lynn  works  and  later  at  the  execu¬ 
tive  offices  in  New  York.  He  was 
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president  of  the  General  Vehicle  Com¬ 
pany  until  the  taking  over  of  its  plant 
oy  the  government  during  the  war.  It 
was  in  the  fall  of  1918  that  he  became 
president  of  the  Elliott-Fisher  Company. 
In  recent  years  Mr.  Wagoner  has  given 
special  attention  to  the  development  and 
adaptation  of  accounting  equipment  for 
the  offices  of  public  utility  companies, 
and  he  has  become  an  outstanding  leader 
in  the  office  appliance  field.  He  is  a 
graduate  of  the  Stevens  Institute  of 
Technology. 

W.  Nelson  Smith,  who  was  for 
'  ome  years  connected  with  the  Winnipeg 
Electric  Company  as  consulting  electri¬ 
cal  engineer,  and  who  since  his  return 
to  the  United  States  about  a  year  ago 
has  been  assisting  several  prominent 
engineering  firms  on  heavy  electric 
traction  projects,  has  recently  joined  the 
organization  of  E.  L.  Phillips  &  Com¬ 
pany,  engineers,  with  headquarters  in 
New  York. 

Thomas  Ahearn,  president  of  the 
Ottawa  Light,  Heat  &  Power  Company 
and  subsidiary  companies,  was  tendered 
a  banquet  in  Ottawa  on  Dec.  8,  the 
occasion  marking  the  fortieth  anniver¬ 
sary  of  his  connection  with  the  elec¬ 
trical  industry  in  Canada.  The  pres¬ 
entation  to  Mr.  Ahearn  of  an  oil 
portrait  of  himself  was  made  by  Sir 
Frederic  Williams-Taylor,  general  man¬ 
ager  Bank  of  Montreal.  The  guests 
came  from  many  parts  of  Canada  to  pay 
tribute  to  Mr.  Ahearn,  and  represented 


Dr.  Alfred  Wichert,  a  director  of 
the  Brown- Boveri  Company,  Mannheim, 
Germany,  died  Oct.  21  in  his  forty-sixth 
year. 

P.  V.  Stephens,  president  of  the 
American  Industrial  Engineering  Com¬ 
pany,  New  York,  was  killed  Dec.  17  as 
the  result  of  a  fall  from  an  airplane 
near  Harrisburg,  Pa.  Mr.  Stephens  was 
a  graduate  of  the  Georgia  Institute  of 
Technology  in  both  electrical  and  me¬ 
chanical  engineering  and  served  as  con¬ 
sulting  engineer  for  that  institution.  He 
was  a  member  of  the  American  Society 
of  Mechanical  Engineers  and  also  of 
the  American  Association  for  the  Ad¬ 
vancement  of  Science. 

William  P.  Palmer,  president  of  the 
.American  Steel  &  Wire  Company  since 
1899,  died  at  his  home  in  Cleveland,  Dec. 
17,  after  a  short  illness.  Mr.  Palmer  was 
formerly  secretary  of  Carnegie,  Phipps 
&  Company,  assistant  to  the  president  of 
the  Carnegie  Steel  Company  and  second 
vice-president  of  the  Illinois  Steel  Com¬ 
pany.  He  was  elected  a  director  of  the 
United  States  Steel  Corporation  last 
April  for  a  term  of  three  years  and  was 
an  officer  and  director  of  other  industrial 
enterprises. 

George  B.  Goodall,  textile  manufac¬ 
turer  and  a  prominent  figure  in  the  elec- 


among  them  were  the  heads  of  many 
industrial  enterprises. 

M.  Barry  Watson,  director  of  engi¬ 
neering  at  the  Central  Technical  School, 
Toronto,  Ontario,  has  resigned  to  be¬ 
come  associated  with  Harry  H.  Angus, 
well-known  consulting  engineer.  Mr. 
Watson  is  familiar  with  both  the  prac¬ 
tical  and  theoretical  sides  of  power-plant 
work,  his  experience  beginning  when  at 
the  age  of  fifteen  years  he  started  work¬ 
ing  at  night  in  a  steam-electric  lighting 
plant  as  fireman  while  attending  high 
school  in  the  daytime.  Mr.  Watson  was 
graduated  from  the  University  of  To¬ 
ronto  in  electrical  and  mechanical  en¬ 
gineering  in  1910.  Since  then  he  has 
obtained  the  degree  of  B.A.Sc.  in  elec¬ 
trical,  C.E.  in  civil  and  M.E.  in  me¬ 
chanical  engineering  from  the  same 
university. 

J.  R.  Halladay  of  Mansfield  has 
assumed  his  new  duties  as  superin¬ 
tendent  of  distribution  of  the  Ohio 
Public  Service  Company  at  Alliance, 
Ohio,  succeeding  J.  P.  Flannigan,  who 
recently  resigned  to  become  assistant 
division  manager  of  the  Georgia  Power 
Company  at  Rome,  Ga.  Mr.  Halladay 
has  to  his  credit  ten  years  of  experience 
in  electrical  work.  He  began  with  the 
Toledo  Edison  Company  and  later 
joined  the  Trumbull  Public  Service 
Company  at  Warren,  being  connected 
with  that  organization  when  it  was 
taken  over  by  the  Ohio  Public  Service 
Company. 


trical  utility  industry  of  Maine,  died 
recently  in  his  winter  home  at  Hollywood, 
Calif.  Though  a  native  of  West  Win¬ 
chester,  N.  H.,  Mr.  Goodall’s  business 
connections  centered  at  Sanford,  Me. 
His  chief  interest  was  in  the  textile  in¬ 
dustry,  but  Mr.  Goodall  found  time  to 
devote  to  the  electric  utility  industry. 
At  one  time  he  was  treasurer  of  the 
Sanford  Power  Company,  and  he  ’was 
one  of  the  founders  of  the  Sanford  street 
railway  system. 

La  Rue  Vredenburgh,  superintend¬ 
ent  of  the  public  contact  department  of 
the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston,  died  Dec.  15  after  an 
illness  of  several  months.  He  was  born 
in  Springfield,  Ill.,  72  years  ago  and  had 
been  in  the  company’s  employ  35  years. 
Known  familiarly  to  a  host  of  friends  in 
the  New  England  utility  field  as  “the 
Judge,”  Mr.  Vredenburgh  was  a  man  of 
rare  cultivation,  sympathy  and  humor, 
an  unexcelled  master  of  ceremonies  and 
an  able  promoter  of  good-will. 

Otis  Sherman  Newton,  vice-presi¬ 
dent  and  general  manager  of  the  Sun¬ 
day  Creek  Coal  Company,  died  at  Co¬ 
lumbus,  Ohio,  Dec.  6,  after  an  illness  of 
two  weeks.  Mr.  Newton  was  born  near 
Milan,  Ohio,  April  4,  1881.  He  early 
showed  marked  ability  as  an  engineer 
and  immediately  upon  leaving  the  Bliss 


Electrical  College  at  Washington,  D.  C., 
returned  to  northern  Ohio  to  take  up  his 
profession.  He  became  manager  of  the 
Mansfield  Electric  Light  &  Power  Com¬ 
pany  in  1909.  He  first  became  asso¬ 
ciated  with  the  Sunday  Creek  Coal 
Company  in  1912,  taking  charge  of  the 
mining  equipment,  with  the  title  of  me¬ 
chanical  and  electrical  engineer.  Mr. 
Newton  was  a  member  of  the  American 
Institute  of  Electrical  Engineers. 

James  R.  Craighead,  assistant  engi¬ 
neer  in  the  engineering  laboratory  of 
the  General  Electric  Company,  died  sud¬ 
denly  at  his  home  in  Schenectady 
Nov.  22.  A  native  of  Saratoga  Springs, 
N.  Y.,  and  a  graduate  of  Williams  Col¬ 
lege,  Mr.  Craighead  joined  the  General 
Electric  Company  in  1908  and  had  been 
with  that  organization  since  that  date. 
He  was  prominent  in  laboratory  devel¬ 
opments,  including  instrument  trans¬ 
formers,  methods  and  apparatus  for 
standardizing  transformers  and  a  sys¬ 
tem  of  metering  for  electrified  railroads. 
Mr.  Craighead  was  a  fellow  of  the 
American  Institute  of  Electrical  Engi¬ 
neers,  chairman  of  its  committee  on  in¬ 
struments  and  measurements  and  past- 
chairman  of  the  Schenectady  Section. 
He  was  also  active  in  the  American 
Society  of  Mechanical  Engineers.  Mr. 
Craighead  was  53  years  of  age. 

Robert  McAllister  Lloyd,  a  con¬ 
sultings  engineer,  formerly  prominent  in 
the  development  of  the  electric  storage 
battery,  died  Dec.  14  at  his  residence  in 
New  York  in  his  sixty-fourth  year.  Mr. 
Lloyd  received  his  education  at  the  Ger¬ 
mantown  Academy  and  Lehigh  Univer¬ 
sity.  His  work  in  the  electrical  field 
included  the  organization  of  the  Plante 
Company,  which  was  later  purchased  by 
the  Electric  Storage  Battery  Company, 
Mr.  Lloyd  being  retained  as  consulting 
engineer.  In  1901  he  established  the 
Vehicle  Equipment  Company,  later  re¬ 
organized  as  the  General  Vehicle  Com¬ 
pany.  At  the  time  of  his  death  he  was 
president,  manager  and  director  of 
Mantle  &  Company,  engineers. 

Clarence  R.  Powel  of  Harrisburg, 
Pa.,  general  manager  of  the  Northern 
Maryland  Power  Company,  with  head¬ 
quarters  at  Elkton,  died  of  pneumonia 
Dec.  3  in  that  city. 

Harvey  Hubbell,  president  of  Har¬ 
vey  Hubbell,  Inc.,  Bridgeport,  Conn., 
manufacturer  of  electrical  devices,  died 
Dec.  17  at  his  home  in  that  city.  A 
leader  in  the  machinery  field,  Mr.  Hub¬ 
bell  had  to  his  credit  more  than  one 
hundred  patents  for  his  inventions 
making  for  the  perfection  of  electrical 
switches  and  sockets  and  machine  tools. 
He  was  born  in  Brooklyn,  N.  Y.,  and 
received  his  technical  education  at 
Cooper  Institute  in  New  York.  His 
early  experience  was  obtained  with 
builders  of  printing  presses  and  in  ship 
and  marine  engine  works.  It  was  in 
1888  that  Mr.  Hubbell  removed  to 
Bridgeport  to  establish  a  small  plant, 
and  seventeen  years  later  he  incorpo¬ 
rated  the  business,  of  which  he  was 
president  for  many  years,  under  its 
present  name. 
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Financial  and  Statistical  News 


Stocks  Advance  Sharply 
Averages  at  New  High  Level 
New  Bonds  Quickly  Absorbed 

IMPLICIT  confidence  in  the  ability 
of  the  light  and  power  industry 
to  give  a  satisfactory  account  of  it¬ 
self  to  the  interstate  commerce  com¬ 
mittee  of  the  United  States  Senate  or 
any  other  body  that  may  be  empowered 
to  pursue  an  investigation  is  reflected 
in  the  market  behavior  of  stocks.  No 
other  interpretation  seems  to  explain 
the  recent  remarkable  strength  of 
these  issues  in  the  face  of  impending 
examination.  Regardless  of  the  prob¬ 
able  outcome,  such  a  situation  usually 
involves  an  element  of  uncertainty  not 
designed  to  produce  a  bullish  effect  on 
security  markets,  where  psychological 
factors  are  so  important.  Whether  or 
not  the  sending  of  the  Walsh  resolu¬ 
tion  to  the  interstate  commerce  com¬ 
mittee  is  interpreted  as  a  favorable 
omen,  power  and  light  stocks  have 
continued  to  share,  and  in  some  cases 
to  lead,  the  general  upward  trend  in 
prices. 

During  the  week  the  average  of 
fifteen  representative  power  and  light 
common  stocks  reached  a  new  high  of 
120,  against  117  a  month  ago  and  95  a 
year  ago.  Nine  of  the  group  showed 
increases,  three  remained  unchanged, 
and  three  showed  marginal  losses. 
Brooklyn  Edison  again  touched  its 
recent  high  of  197,  Edison  Electric 
Illuminating  Company  of  Boston  again 
touched  2^,  and  gains  of  several 
points  were  made  also  by  Common¬ 
wealth  Edison,  Pacific  Gas  &  Electric 
and  Southern  California  Edison. 

Bond  prices  showed  further  gains 
during  the  week,  and  the  averages  are 
moderately  higher.  Although  new  issues 
are  coming  forward  in  larger  volume 
than  at  any  time  during  the  year,  and 
at  lower  yields,  banking  houses  report 
demand  still  exceedingly  strong. 


New  Capital  Issues  Total 

$113,550,000 

During  the  week  ended  Dec.  22  new 
offerings  by  electric  light  and  power 
companies  amounted  to  $113,550,000, 
eight  companies  contributing  to  this 
substantial  total.  The  Central  Illinois 
Public  Service  Company  alone  was 
responsible  for  $33,200,000  by  the 
flotation  of  two  loans — one  in  the 
form  of  first  mortgage  4^  per  cent 
gold  bonds,  series  F,  priced  at  94^, 
amounting  to  $29,000,000,  and  the 
second  in  the  form  of  4^  per  cent  gold 
notes  amounting  to  $4,200,000. 

The  Associated  Electric  Company 
issued  4^  per  cent  bonds  to  the  amount 
of  $20,000,000,  the  price  being  94^  and 
interest,  yielding  4,90  per  cent.  These 


bonds,  dated  Jan.  3,  1928,  mature 
Jan.  1,  1953.  Funds  will  be  used  to 
acquire  or  retire  bonds,  preferred  or 
preference  stocks  of  the  Associated 
subsidiaries,  so  that  upon  completion 
of  this  financing  a  net  decrease  of 
$3,000,000  in  the  consolidated  capital¬ 
ization  of  the  Associated  Electric  group 
and  a  substantial  decrease  in  the  com¬ 
bined  average  interest  and  dividend 
rates  thereon  will  have  been  effected. 

Cumulative  first  preferred  stock  of 
the  Duquesne  Light  Company  was 
offered  to  the  amount  of  $20,000,000, 
the  price  being  97^  and  accrued  divi¬ 
dend,  to  yield  5.12  per  cent.  Proceeds 
from  the  sale  of  this  first  preferred 
stock,  together  with  proceeds  from 
sale  of  junior  stocks  of  the  company 
to  the  Philadelphia  Company,  will  pro¬ 
vide  funds  for  the  retirement  of 
$30,000,000  par  value  first  preferred 
stock,  7  per  cent  cumulative,  series  A. 
which  will  be  called  for  redemption 
March  15,  1928,  and  for  other  corporate 
purposes. 

The  Central  Gas  &  Electric  Company 
also  made  two  new  offerings.  One 
issue  was  in  the  form  of  first  lien 
collateral-trust  sinking-fund  gold  bonds 
amounting  to  $7,000,000,  the  price  be¬ 
ing  98^  and  accrued  interest,  to  yield 
about  5|  per  cent.  The  second  issue 
was  in  the  form  of  three-year  5^  per 
cent  gold  notes,  priced  at  99^  and 


Following  the  policy  adopted  by 
a  large  number  of  the  power  and 
light  companies  in  securing  new  capital, 
the  Commonwealth  Edison  Company  this 
week  notified  its  shareholders  that 
the  common  stock  is  being  increased 
by  an  issue  of  rights  on  a  basis  sim¬ 
ilar  to  that  of  last  year.  Shareholders 
will  be  allowed  to  subscribe  for  new 
stock  to  an  amount  equal  to  a  proportion 
of  their  holdings  as  of  Dec.  31.  The 
company  has  made  provision  for  the  new 
stock  by  increasing  its  stock  capitaliza¬ 
tion  from  $125,000,000  to  $150,000,000, 
and  the  Illinois  Commerce  Commission 
has  authorized  the  issue  of  $13,886,000 
of  additional  stock. 

The  issue  of  rights  to  shareholders 
has  been  found  a  convenient  and  effec¬ 
tive  method  of  raising  capital  on  the 
part  of  companies  whose  position  is 
thoroughly  established  and  sound.  Its 
beneficial  effect  upon  public  relations 
also  is  frequently  a  consideration.  Pre¬ 
liminary  figures  for  this  year’s  financing 
indicate  that  the  year’s  total  of  rights 
issued  by  power  and  light  companies  will 
be  well  over  $100,000,000.  Such  issues. 


accrued  interest,  to  yield  over  5|  per 
cent,  a  piece  of  financing  involving  a 
total  of  $3,500,000.  Proceeds  of  these 
issues  will  be  used  in  part  for  the 
acquisition  of  new  properties,  to  retire 
indebtedness  and  for  other  corporate 
purposes. 

First  mortgage  gold  bonds  of  the 
Florida  Power  &  Light  Company  were 
offered  to  the  amount  of  $10,000,000, 
the  price  being  97^  and  accrued  in¬ 
terest,  to  yield  over  5.15  per  cent.  The 
Wisconsin  Power  &  Light  Company 
issued  first  lien  and  refunding  mort¬ 
gage  5  per  cent  gold  bonds  at  101  i  and 
interest,  the  offering  involving  a  total 
of  $6,350,00. 

The  American  European  Securities 
Company  made  an  offering  of  collateral 
trust  30-year  sinking  fund  5  per  cent 
gold  bonds  at  99  and  accrued  interest, 
the  total  amount  of  the  issue  being 
$2,000,000. 

The  Central  States  Power  &  Light 
Corporation  issued  first  mortgage  and 
first  lien  gold  bonds  to  the  amount  of 
$8,500,000,  the  price  being  98^  and  ac¬ 
crued  interest,  to  yield  about  5.60  per 
cent.  The  company  also  issued  30,000 
shares  of  seven-dollar  dividend  preferred 
stock  at  $100  and  accrued  dividend,  to 
yield  7  per  cent.  Proceeds  will  be  used 
to  retire  outstanding  bond  issues  and 
those  of  its  subsidiaries  and  for  other 
corporate  purposes. 


whether  or  not  they  are  always  fully 
subscribed  for,  are  usually  underwritten. 

In  the  case  of  the  Commonwealth 
Edison  issue  of  rights,  shareholders  have 
the  privilege  of  purchasing  the  com¬ 
pany’s  common  stock  at  $100  per  share. 
As  the  stock  is  currently  quoted  at 
around  $170,  the  offer  is  obviously  worth 
taking  advantage  of.  Purchases  must 
naturally  be  limited  in  some  way,  and  in 
this  case  shareholders  are  restricted  to 
12i  per  cent  of  their  present  holdings. 

In  addition  to  the  price  privilege,  fa¬ 
vorable  purchase  terms  are  granted  by 
the  company.  Shareholders  are  given 
the  option  of  paying  the  entire  amount 
of  $100  per  share  at  time  of  making  the 
subscription  on  or  before  Feb.  1  next 
or  of  paying  on  the  installment  basis.  In 
the  latter  case  provision  is  made  for  pay¬ 
ment  in  four  installments  of  $25  per 
share  on  or  before  Feb.  1,  May  1,  etc. 
A  further  provision  permits  the  sub¬ 
scription  to  be  paid  in  ten  installments 
each  of  $10  a  share.  A  recent  quotation 
of  $17lj  would  place  a  value  of  $7.90 
on  each  right. 

The  Commonwealth  Edison  Company 


Commonwealth  Edison  Issues  Rights 

Policy  Now  More  Prevalent  Among  Utility  Companies — Industry 
Has  Offered  More  than  $100,000,000  in  This  Way 
During  Year  Now  Closing 
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is  one  of  those  utilities  which  have  pur¬ 
sued  a  policy  of  issuing  rights  to  share¬ 
holders  over  a  considerable  period  of 
years.  In  1921  rights  were  issued  to  a 
total  of  $4,535,000  on  the  basis  of  8  per 
cent  of  holdings ;  the  following  year 
$12,000,000  was  added  on  the  basis  of 
20  per  cent  of  holdings;  in  1924  $14,- 
400,000  was  issued  on  the  same  basis. 
Since  1924  the  privilege  has  been  granted 
each  year  on  a  basis  of  12^  per  cent  of 
holdings,  and  in  1925  $10,837,200  and 
in  1926  $12,257,600  was  raised.  This 
makes  a  total  of  $67,915,800  offered  in 
this  way,  including  the  present  issue 
since  1921.  In  addition,  similar  priv¬ 
ileges  have  been  granted  to  employees. 
In  1926,  for  example,  there  was  sold  to 
employees  of  the  company,  through  the 
Employees’  Savings  Fund,  $482,800  in 
par  value  of  the  capital  stock  of  the 
company  at  a  price  of  $110  per  share. 


American  Water  Works  to  De¬ 
crease  Capitalization. — Stockholders 
of  the  American  Water  Works  &  Elec¬ 
tric  Company  of  Virginia  approved  Dec. 
15  a  decrease  in  the  authorized  capital 
stock  of  $20,000,000  first  preferred  stock 
and  $49,700,000  common  stock. 


Associated  Electric  Financing  Replaces 
Bond  Issue  Sold  Last  Year 

The  refinancing  program  of  the  fore,  the  second  step  in  the  company 
Associated  Electric  Company  ac-  policy  of  simplification  and  fixed-chari 


J.  Associated  Electric  Company  ac¬ 
counts  for  $20,000,000  of  this  week’s 
unusually  large  volume  of  financing. 
The  purpose  stated  is  to  acquire  or 
retire  an  aggregate  of  $23,000,000  of  its 
5i  per  cent  bonds  sold  last  year  and 
certain  subsidiary  securities  sold  when 
rates  were  at  considerably  higher  levels. 
In  addition  to  reducing  fixed  charges 
materially,  it  is  announced  that  the 
financing  will  result  in  a  net  decrease 
of  $3,000,000  in  the  consolidated  capital¬ 
ization  of  the  group. 

It  will  be  recalled  that  the  Associated 
Electric  Company  was  established  last 
year,  under  the  Associated  Gas  &  Elec¬ 
tric  Company,  to  provide  “a.  sound  and 
permanent  medium  for  major  operations 
in  financing  and  developing  the  entire 
system.”  A  sixty-five-million-dollar 
issue  of  convertible  gold  bonds  was  sold 
for  the  purpose  stated,  and  most  of  the 
proceeds  of  that  issue  were  also  for  the 
retirement  of  high-interest-rate  secu¬ 
rities.  The  present  financing  is,  there¬ 


fore,  the  second  step  in  the  company’s 
policy  of  simplification  and  fixed-charge 
reduction.  The  new  issue  is  sold  at 
94i  and  interest,  to  yield  4.90  per  cent, 
while  the  sixty-five-million-dollar  issue 
was  sold  at  9S\  to  yield  over  5.90  per 
cent.  The  latter  issue  is  callable  at  105 
and  interest  up  to  1931,  and  was  con¬ 
vertible  into  the  Associated  Gas  &  Elec¬ 
tric  Company’s  preferred  stock  at  the 
rate  of  eleven  shares  for  each  bond  of 
$1,000. 

Under  the  new  financing  the  capital 
set-up  will  be  altered  as  follows : 

Old  New 

Common  stock,  shares _  400,000  400,000 

Associated  Electric  Com¬ 
pany  issues: 

41  per  cent  bonds .  $20,000,000 

5|  per  cent  bonds .  $64,329,000  \  cxn  077 

Subsidiary  issues. . . .  .  29,231,972  / 

While  the  composite  figure  of  $70,- 
560,972,  which  will  represent  all  but 
common  stock  in  the  new  set-up,  cannot 
yet  be  segregated,  it  is  evident  that  a 
simpler  financial  structure  is  being 
evolved  and  that  the  company’s  capital- 


Stock  Quotations  of  Electric  Li^ht  and  Power  and  Manufacturing  Companies 

(Prices  on  New  York  stock  market  unless  otherwise  noted.  Unless  otherwise  noted  the  par,  stated,  or  preference  ralue  of  stock  la  1100.) 


Bid  Price 

Tuesday  Low  Blch 
Dec.  20  1927  1927 


AbITIBI  PWR.  a  PAPER,  4% 

com. — no  par . 

Ala.  Pwr.,  $7  com.  pf. — no  par . 

Allls-Chalmers  Mfs.,  6%  com . 

Altunlnum  Co.  of  Amer.,  com . 

Aluminum  Co.  of  Amer.,  6%  pf . 

Amer.  dcForelmPwr.,  7%  pf.—  no  par 
Amer.  A  Foreign  Pwr.,  com. — no  par 
Amer.  Bosch  Magneto,  com. — no  par 

Amer.  Brown  Boveri  Elec.f . 

Amer.  Brown  Boveri  Elec.,  pf.  $7 _ 

Amer.  Gas  A  Elec.,  6%  pf. — no  par.. 
Amer.  Gas  A  Elec.,  com.  t — no  par.. 

Amer.  Lt.  *  Trac.,  6%  pf . 

Amer.  Lt.  *  Trac.,  new  com . 

Amer.  Pwr.  A  Lt.,  6%  pf . 

Amer.  Pwr.  A  Lt.,  com.  t — no  par... 

Amer.  Pub.  Serv.,  7%  pf . . . . . 

Amer.  Pub.  Serv.,  com.  t . 

Amer.  Pub.  Utilities,  7%  ptc.  pf . 

Amer.  Pub.  Utilities,  7%  pr.  pf . 

Amer.  Pub.  Utilities,  com . 

Amer.  States  Sec.,  A . 

Amer.  States  Sec.,  B . 

Amer.  Superpwr.,  6%  ptc  pf. — 25. . . 

Amer.  Superpwr.,  6%  Ist  pf . 

Amer.  Superpwr.,  Class  At — no  par. . 
Amer.  Superpwr.,  Class  Bf — no  par. . 

Amer.  Wtr.  Wks.  *  Elec.,  «%  pf _ 

Amer.  W.W.  A  E..  com.  new — no  par 

Anaconda  Copper  cap.  $3 . 

Appalachian  Electric  Pwr.,  7%  pf. . . 

Arkansas  Pwr^A  IX.  7%  pf . 

Assoc.  Gas  A  Elec.,  S3.60 — 60 . 

Assoc.  Gas  A  Elec.,  pf. — S6 — no  par . 
Assoc.  G.  A  E.,  Class  A,  10 — no  par. 


Babcock  a  wilcox,  7%  com. . 

Binghamton  L.,  H.  A  P.,  $6  pf . 

Birmingham  Elec.,  pf. — $7 — no  par. 
Blackstone  Valley  O.  A  E.,6%  pf.  .  . 
Blackstone  Valley  Gas  A  Elec.,  10% 

com. — 60 . 

Blaw-Knox,  com.f . 

Brazilian  Trac.,  Lt.  A  Pwr.,  com.t.... 

Broad  River  Pwr.,  7%  pf . 

Broqklyrn  Edison,  8%  com . 

Buffalo,  Niagara  A  Eak.  Pwr..  $1.60 

pf.— 26 . 

Buffalo,  Niagara  A  East.  Pwr.  com. 
$1.20— no  par . 

California  elec,  gener- 


139}  83 

114  107 

113)  88 

127  671 

104}  101) 
107}  86) 

30)  18{ 

21}  13 

16)  6} 
61  40 

1081  96} 

122)  68} 
tll6  112 
fcI75  164} 
106  97) 

67)  64 

a  99  94 

t  70  66 

89}  73 

t  95)  88 

t  60  66 


28)  26) 
199  .... 

39)  27} 

40  28) 

102  99) 

60}  46 
69  41} 

107  100 

106)  .... 
64  .... 

96  85 

60  36 


122  113 

102  93 

109  105 

1:107  103 

Jtl28  98 
<103  70 

/221)  .... 
104)  97 

196)  148) 


i  alifomla  Ry.  A  Pwr.,  7%  pf .  135  125 

<  'aroUna  Pwr.  A  Lt.,  pf. — $7 — no  par  1109  107 

Ontral  A  8.  W.  Util.,  $7  pf.— no  par  a  99}  92i 
'  'entral  A  8.  W.  Util.,  pr.  In.  $7  pf.— 

no  par .  aI03)  98 

f  entral  Ark.  Ry.  A  Lt..  7%  pf .  104)  100 


Central  Maine  Power,  6%  pf . 


k98 

96 

101 

135 

125 

150 

1109 

107 

109 

a  99} 

92} 

99) 

aI03) 

98) 

104) 

104) 

100 

104 

a  95} 

85) 

9.6} 

a  96} 

86) 

96) 

95 

Bid  Price 
Tuesday  Low 
Dec.  20  1927 


Bid  Price 

Tuesday  Low  High 
Dec.  20  1927  1927 


Central  Pwr.  A  Lt.,  7%  pf.. 


Chicago  Fuse  Mfg.,  com. — $2.60  no 

par . 

Cincinnati  Gas  A  Elec.,  5%  com. . . . 


Cities  Service  Pwr.  A  Lt.,  7%  pf. . . 
Cities  Service  Pwr.  A  Lt..  6%  pf. . . 
Clarion  River  Pwr.,  8%  pf . 


Cleveland  Elec,  lllg.,  10%  com . 

Columbia  Gas  A  Elec.,  6%  pf . 

Columbia  G.  A  E.  com.  $6 — no  par. . 
Columbiu  Elec.  A  Pwr.,  $2  com. — 
no  par . 


Columbus  Ry.,  Pwr.ALt.,  6® 


Commonw'th  Pwr.,  $2,  com. — no  par 

Conn.  Lt.  A  Pwr.,  8%  pf . 

Conn.  Lt.  A  Pwr,  7%  pf . 

Cons.  Gas  of  N.  Y.,  pf . 


Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Balti., 

6%  of . 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Balti., 

6)%  pf . 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Balti., 

7%  pf . 

Cons.  Gas,  Elec.  Lt.  A  Pwr.  of  Balti., 

8%  pf . 

Cons.  Gas.  Elec.  Lt.  A  Pwr.  of  Balti., 


Consumers  Pwr.,  6%  pf . 

Consumm  Pwr.,  6.6%  pf . 

Continental  Gas  A  Elec.,  8%  ptc.  of. 
Continental  Gas  A  Elec.,  7%  pr.  pf. . 


Crocker  Wheeler,  com.f. . 
Crocker  Wheeler,  7%  pf.. 


106 

102 

104 

100) 

10^ 

92} 

SI  28) 

17) 

6138 

114 

m  31 

30 

a  99} 

96j 

194) 

87 

*  ^ 

ni88i 

80 

{  63) 

4o! 

m  26 

221 

IQM 

100) 

95} 

90 

k  95 

112 

i(')8 

330 

286 

108} 

991 

92} 

82) 

66 

107 

107 

98) 

104 

96 

100 

76 

al70} 

138 

103} 

91i 

67} 

481 

118 

119 

112 

112 

102} 

93 

118} 

94 

elll) 

111 

ell2 

110} 

ell6 

112) 

«I28 

127 

s  67) 

61 

105 

100 

104) 

100 

106 

103 

108) 

103 

106 

1(H) 

k220 

210 

22 

80 

Dallas  pwr.  a  lt.,  7%  pi .  iio)  107 

Dayton  Pwr.  A  Lt  ,  6%  pf .  108  101 

Detroit  Fklison,  8%  com .  166  133) 

Dublller  Condenser,  com. — no  par...  k  3)  2 

Duke  Pwr.,  cap .  136  _ 

Duquesne  Lt.,  7%  pf .  116)  114} 

Eastern  new  york  util., 

$7pf .  MIO  102 

Eastern  New  York  Util,  com .  t  65  70 

Eastern  States  Pwr.  $7.  com. . .  12)  9 

Eastern  States  Pwr.,  pf .  97  90 


Blast.  Tex.  Elec.,  7%  pf . 

Ekilson  Elec,  of  Boston,  $12  com _ 

El  Paso  Elec.  7%  pf . 

Elec.  Bond  A  ISuue,  6%  pf . 

Elec.  Bd.  A  Sb.  Sec.,  com.  $1 — no  par 

ICIectric  Househtdd  Utll.t . 

B:iec.  Investors,  6%  pf. — no  par . 

Elec.  Investors,  com.f — no  par . 

Elec.  Pwr.  A  Lt.,  ctfs.  pf . 

Elec.  Pwr.  A  Lt.,  ctfs.,  40%  pd . 

Elec.  pwr.  A  Lt.,  ctfs.,  com. — no  par 

Elec.  Retrig,  cap.f . 

Elec.  Ry.  Securttles,  com. — no  par. . . 
Elec.  St.  Battery  com.  S5.25 — no  par 

Elmira  Wtr.,  Lt.  A  R.R.,  7%  pf . 

Empire  l*wr.,  ptc.f . 

Engr.  Pub.  Serv.,  $7  pf. — no  par. . . . 

Fmgr.  Pub.  Serv.,  com. — no  par . 

Eureka  Vacuum  Cleaner,  com.  $4 — 
no  par . 


FaIRBANKSMORSE.  7%  pf. ...  »I07  107 

F.-M.,  com. — $3 — no  par .  34)  30} 

Federal  Lt.  A  Trac..  com  $1.40 .  44)  37) 

Federal  Lt.  A  Trac.,  $6  pf. — no  par..  99)  91) 

Florida  Pwr.  A  Lt.,  7%  pf .  106  102) 

Ft.  Worth  Pwr.  A  Lt..  7%  pf .  1113  108 


Galveston-houston  elec. 

6%  pf .  77  68 

Galveston-Houston  Elec.,  com .  31  26 

General  Cable,  Cl.  A  $I  no  par _  161)  56) 

Gen.  Elec.  $3  com. — no  par .  134  81 

Gen.  Elec.,  specUl— 6<^ .  11)  11 

Gen.  Gas  A  Elec.  (Del.)  com  A 

$1.60 — no  par .  38)  34 

Gen.  G.  A  E.  (Del.)  pf.  A.|8— no  par  kI22}  113} 
Gen.  G.  A  E.  (Del.)  pf.  A  $7 — no  par.  kI06  100 

Gen.  G.  A  E.  (Del.)  pf.  B  $7 .  tI06  96 

Gen.  Pub.  Serv.,  $7  cum.  pf.,  no  par.  kllO  102 

Gen.  Pub.  Serv.,  com.,  no  par .  16  11) 

Ga.  Ry.  A  Pwr.,  8%  pf .  kl26  119 

Ga.  Ry.  A  Pwr.,  7%  pf .  kll3)  106 

Gt.  Western  Pwr.,  7%  pf .  kI04  _ 

Idaho  pwr.,  7%  pf .  108)  103 

III.  No.  utilities,  6%  pf .  k  96  88 

Ill.  Pwr.  A  Lt.T7%  pf .  103  99 

Ingersoll  Rand  com .  93  )  86) 

Int.  Combus.  Engr.,  com.  $2 — no  par  66  )  40) 

Int.  Combustion  Engr., 7%  pf.ex.dlv.  102}  101 
Int.  Util..  Class  A— $3.50— no  par. .  49}  28 

Int.  Utilities.  Class  B — no  par .  10  3 

Interstate  Pwr..  pf. — $7 — no  par. . . .  98  98 

Interstate  I*ub.  Serv.,  7%  pf .  102  98 

Iowa  Ry.  A  U..  7%  pf .  t  99  97 


J  ERSEY  CENTRAL  PWR.  A  LT. 

CO  .  7%  pf .  106  971 

John.vManville.  com.f — no  par .  kl24}  66) 


Stork  Exchange:  aChirago;  hSt.  Louis;  rPhlladelphla ;  dBoston;  eBaltimore;  fMontrral;  grinclnnati;  hSan  Franriim;  {Pittsburgh;  {Washington. 

Saturday,  Dec.  17.  (Bid  price  Wednesday,  Dec.  21.  siLatest  quotations  available,  f Dividend  rate  variable. 
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Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies  (Continued) 

(Prlcei  on  New  York  stock  market  unless  otherwise  noted.  Uniess  otherwise  noted  the  par,  stated,  or  preference  value  of  stock  is  1100.) 


Companies 


Bid  Price 

Tuesday  Low  Bich 
Dec.  20  1927  1927 


Kansas  city  pwh 

Kansas  Gas  A  Elec.,  7^ 
Kentucky  Hydro-Elec., 
Kentucky  Sec.,  «%  pf.. 
Kentucky  Sec.,  6%  con 


l.ehlKh  Pwr.  Sec.,  com. — no  par . 

I.onR  Island  Ltg.,  7%  pt . 

Long  Island  Lt*.,  com.t — no  par - 

I.x)e  Angeles  Gas  A  Elec.,  6%  pf . 

Louisville  Gas  A  Elec.,  cl.  A.  $1.75. . 

Man.  elec,  supply,  cap.  $s— 

no  par . . . 

Manilla  Elec.,  com.t — no  par . 

Maytag  Mfg.,  com.  .60 — no  psu- . 

Memphis  P.  A  L..  pf.— $7— no  par. . 
Metropolitan  Ed.,  pf  — $«— no  par. , 
Metropolitan  Ed.,  pf  — $7— no  par. . 
Metropolitan  Ed.,  com.  $6 — no  par.. 

Middle  Weet  Utilities,  7*!;  pf . 

Middle  West  Util.,  pr.  lien . 

Middle  West  Util.,  com.  $6— no  par 

Midland  Utilities,  pr.  In.  %%  pf . 

Midland  Utilities,  7%  pf  A..  . . . . . . 

Milwaukee  Elec.  Ry.  A  Lt.,  7%  pf. . 
Milwaukee  Elec.  Ry.  A  Lt.,  6%  pf. . 

Minn.  Pwr.  A  Lt.,  7%  pf . 

Miss.  River  Pwr.,  8%  pf . 

Miss.  River  Pwr.,  3%  com . 

Mohawk  Hudson  Pwr.,  1st  pf. — $7 

— no  par . 

Mohawk  Hudson  Pwr.,  2d  pf. — 87 

— no  par . 

Mohawk  Hudson  Pwr.,  com. — no  par 

Montana  Pwr.,  5%  com . 

Montreal  Pwr..  7!%  com . 

Mountain  SUtes  Pwr.,  7%  pf . 

Mountain  States  Pwr.,  com.t . 

Nassau  a  Suffolk  ltg.,  7%  pf. 

National  ('arbon,  8%  pf . 

National  Elec.  Pwr.,  At . 

National  Lt..  Ht.  A  Pwr.,  com . 

National,  Light,  Ht.  A  Pwr.,  6%  pf. 
National  Pwr.  A  Lt..  pf  — 87— no  par 
National  P*wr.  A  Lt..  com.t — no  par. 

National  Pub.  Serv.,  7%  pf . 

National  Pub.  Serv..  7%  ptc..  pf - 

National  Pub.  Serv.,  A  com.  $1.60 — 

no  par . 

National  Pub.  Serv.,  B  com. — no  par 

Nebraska  Pwr.,  7%  pf . 

Nevada-f'allf.  Elec.,  com . 

New  Brunswick  Pwr.,  4%  pf . 

New  Eng.  Pub.  Serv.,  pr.  In.  pf.  $7. . 

New  Eng.  Pub.  Serv.,  pf.  $7 . 

New  Orleans  Pub.  Serv. — 7%  pf - 

N.  Y.  A  Queens  Elec.  Lt.  A  Pwr., 

6%  pf . 

N.  Y.  Central  Elec.,  7%  pf . 

NewYorkPowerALlght.6?:  pf.nopar 
New  York  Power  A  Light,  7%  pf.. 
Newport  News  A  Hampton  Ry.,  Gas 

A  Elec.,  5%  com . 

Newport  News  A  Hampton  Ry.,  Gas 

A  Elec^  7%  pf . 

Niagara  Falls  Pwr^  pf. — 25 . 

Niagara.  Lock  A  Ont.  Pwr.,  7%  pf. 

No.  Amer.,  6%  pf. — 50 . 

No.  Amer.,  com. — 10 . 

No.  Amer.  Edison,  $6  pf  — no  par. . . 
No.  Caro  Pub  Serv.,  pf  — $7— no  par 

Northeastern  Pwr.,  com . 

No.  N.  Y.  Utilities,  7%  pf . 

No.  Ohio  Pwr.,  com. — no  par . 

No.  Ont,  Lt.  A  Pwr.,  6*^  pf . 


kll41 

109 

116) 

1107i 

103 

107) 

0103) 

94) 

104 

86 

83 

90 

115 

no 

115 

4100 

95 

101 

4205 

173) 

267) 

20! 

15 

22 

ml 

107) 

114 

169 

139 

180 

104 

98 

104) 

271 

23) 

27) 

5o 

43 

132 

50 

40 

60 

331 

23) 

35) 

4110 

107 

111 

106 

93 

106) 

109 

104 

no 

4  70 

60 

72 

0118) 

110) 

119 

al25| 

117) 

127 

aI22| 

108 

125 

olOS) 

971 

107) 

olOl 

96) 

103) 

4102 

100 

103 

4  99 

98 

101) 

/1071 

104 

107) 

106 

94 

107 

62 

106 

100 

109 

114 

98 

118 

30) 

20) 

32) 

104] 

81) 

109) 

1  90 

103 

■97' 

162' 

18 

no 

98 

no 

0137 

130) 

139] 

o  27 

22 

28) 

4  24 

4  70 

109) 

ioi' 

iioi 

24 

26) 

100) 

93 

102 

114 

108 

115 

22) 

18) 

24 

4  27 

14 

30 

nio) 

106 

no 

4  34 

25 

36) 

4  60 

4101 

■98) 

162' 

4  98 

95 

99 

108) 

103 

no 

95 

91 

97 

4102) 

101 

104 

102 

115 

4109 

4109 

28) 

27) 

29) 

4111 

iiol 

113 

53) 

50 

55 

60) 

45) 

64) 

4103) 

96) 

105 

103) 

93 

104 

22 

14) 

25 

107 

103 

109 

18) 

9) 

Jl?* 

4  94 

84 

95 

Bid  Price 

Companlei  Tueidsy 

Dec.  20 

Low 

1927 

High 

1927 

No.  Ont.  Lt.  A  Pwr..  4%  com . 

4  72 

73 

78 

No.  States  Pwr.  (Del.).  7%  of . 

109) 

100) 

no 

No.  States  Pwr.  (Del.).  8%  com . 

134) 

109) 

136) 

No.  Texas  Elec.,  6%  bf . 

4  45 

65 

70 

No.  Texas  Elec.,  com . 

10 

27 

36 

Ohio  brass,  com.  B  $4 — no  par. 

4105 

76 

109) 

Ohio  Brass,  6%  pf . 

106) 

100 

107 

Ohio  Pwr.,  6%  pf . 

105) 

96 

104 

Ohio  Pub.  Serv.,  $6  pf . 

4101 

95 

102 

Ohio  Puh.  Serv.,  7%  pf . 

109) 

103 

in 

Ohio  River  Bkllson,  7%  pf . 

108) 

103 

109) 

Oklahoma  Gas  A  Elec.,  7%  pf . 

108) 

Pacific  Gas  a  elec.,  6%  pf.. . . 

26) 

24) 

27) 

Pacifle  Gas  A  Elec.,  8%  new  com _ 

49) 

31 

50 

Pacific  Pwr.  A  Lt.,  7%  pf . 

il06 

102 

105) 

Penn  Cent.  Lt.  A  Pwr.,  $5  pf. — no 

par . 

e  79) 

75) 

80 

Penn-Ohio  Eklison,  6%  pf.  no  par _ 

94) 

97 

Penn-Obio  Edison,  7%  pf . 

107) 

97) 

110) 

Penn-Ohlo  Elec.,  7%  pf . 

tn  102 

99 

103 

Penn-OhIo  Pwr.  A  Lt.,  7%  pf . 

108 

99 

no 

Penn  Pwr.  A  Lt. — $7 — no  par . 

H091 

107 

109) 

Penn  Wtr.  A  Pwr.,  8%  com.,  new. . . 

e  70 

73) 

Phlla.  Co.,  5%  pf.-50 . 

49 

39) 

49 

Phlla.  Co.,  0%  pf.— 50 . 

52) 

50 

53) 

Phlla.  Co.,  com. — 50 . 

1^ 

153) 

Phlla.  Elec.,  8%  com. — 25 . 

e  561 

4^ 

58) 

Portland  Elec.  Pwr.,  7%  pf . 

102 

97) 

103 

Portland  Elec.  Pwr.,  6%  pf . 

85 

78 

84 

Portland  Elec.  Pwr.,  6%  2d  pt . 

73. 

55 

70 

Portland  Elec.  Pwr.,  com . 

33 

22 

30 

Potomac  Elec.  Power,  pf . 

mill) 

Pwr.  Sec.,  pf. — no  par . 

4  50 

28 

57 

Pwr.  Sec.,  com. — no  par . 

4  12 

5 

15 

Public  Serv.  of  Colorado,  7%  pf.. 

(105 

Pub.  Serv.  of  N.  J..  6%  pf . 

103) 

98) 

105 

Pub.  Serv.  of  N.  J.,  8%  pf . 

4134 

125 

135) 

Pub.  Serv.  of  N.  J.,  $2  com.— no  par 

43) 

32 

46) 

Pub.  Serv.  of  No.  III.,  0%  Pf . 

4106 

101) 

106) 

Pub.  Serv.  of  No.  HI..  7'’i  pf . 

aI20 

1121 

I20I 

P.  S.  of  No.  HI.,  com.  $8— no  par..,. 

aI58) 

140) 

161) 

Pub.  Serv.  of  No.  III.,  $8  com . 

aI58 

132 

161) 

Pub.  Serv.  of  Okla.,  7%  pr.  In . 

4103 

90 

103 

Pub.  Serv.  Elec.  A  Gas,  6%  pf . 

no 

102 

110) 

Puget  Sound  Pwr.  A  Lt.,  7%  pf . 

109 

105 

109 

Puget  Sound  Pwr.  A  Lt.,  $6  pf. — 

no  par . 

92 

Puget  Sound  Pwr.  A  Lt.,  com . 

36 

28 

38) 

Radio  copr.  of  amer..  $3.50 

pf.— 50 . 

Ml 

49 

57 

Radio  Corp.  of  Amer.,  com. — no  par. 

95) 

41) 

101 

Rhode  Island  Public  Service,  pf.  $2 

— no  par . 

30) 

28) 

.30) 

Rochester  Gas  A  Elec.  6%  pf.  D. . . . 

4105 

101 

103 

Rochester  Gas  A  Elec.,  7%  pf.  B _ 

1051 

105 

107 

Rochester  Gas  A  Elec.,  6%  pt.  C.. . . 

105 

101) 

103) 

San  JOAQUIN  Lt.  A  Pwr.,  7%  pr 

pf . 

4111 

105 

112) 

St.  Joseph  Ry.,  L.,  H.  A  P.,  5%  pf . . 

4  75 

70 

75 

Servel  Corp . 

29ct8l0ct8 

10) 

Sierra  Pacific  Elec.,  2%  com . 

27 

24) 

31  j 

Sioux  City  Gas  A  Elec.,  7%  pf . 

106) 

99 

losl 

Southeastern  Pwr.  A  Lt.,  pt. — $7 

no  par . 

(108) 

Southeastern  Pwr.  A  Lt..  ptc.  pf. . . . 

(  87 

Southeastern  Pwr.  A  Lt.,  com. — no 

par . 

44) 

291 

46 

So.  Calif.  Edison.  8%  pf . 

4  40 

3^ 

43 

So.  Calif.  Edison.  7%  pt . 

4  28) 

27) 

29) 

So.  Calif.  Edison,  6%  pf . 

*  2S] 

24) 

27 

So.  Calif.  Ekliaon,  com . 

44! 

31) 

45 

Southern  Cities  Utilities,  7%  pf . 

4  75 

67 

Southern  Cities  Utilities,  com.  $4.. . . 

m  3  -2) 

23) 

42) 

Southwestern  Lt.  A  Pwr.,  A  $3 . 

63 

60 

65 

Southwestern  Lt.  A  Pwr.,  B . 

63 

60 

65 

Companies 


Bid  Price 

Tuesday  Low  High 
Dec.  20  1927  1927 


Southwestern  Lt.  A  Pwr.,  $6  pf . 

Southwestern  Pwr.  A  Lt.,  1%  pf _ 

SprlngOeld  (Mo.)  Ry.  A  Lt.,  7%  pf.. 

Standiutl  Gas  A  Elec.,  8%  pf . 

Standard  Gas  A  Elec.,  1%  pr.  pf  . . . , 
Standard  G.  A  E.,  com.  $3.50— rts... 

Standard  Power  A  Light,  com . 

Standard  Pwr.  A  Lt.,  pf . 

Staten  Island  Edison,  pf. — $8— no 

par . 

Superheater,  $6  com. — no  par . 

Syracuse  Lighting,  7%  pf . 

Syracuse  Lighting,  8%  pf . 

Tampa  elec.,  com.  $2 . 

Tenn.  Elec.  Pwr.,  6%  pf . 

Tenn.  Elec.  Pwr.,  7%  pf . 

Terre  Haute,  Ind.  A  East.  Trac.,  5% 

pf . 

Terre  Haute,  Ind,  A  East.  Trac.,  com. 

Tex.  Pwr,  A  Lt..  7%  pf . 

Tide  Water  Pwr.,  8%  pf . 

Timken  Roller  Bear.,  com. — $4  no 

par . 

Toledo  Edison,  7%  Pf . 

Toledo  Ekilson,  6%  pf . 

Toledo  ICdlson,  6%  com . 

Tri-CIty  Ry.  A  Lt.,  6%  pf . 


United  gas  a  elec.,  7%  pf. ., 

United  Gas  A  Elec.  (N.  J.),  5%  pf... 
United  Gas  Impr.,  8%  com. — 50. . . . 
United  Lt.  A  I^r.,  pf. — $4 — no  par.. 
United  Lt.  A  Pwr.,  pf. — $6.50 — no 

par . 

United  L.  A  P.,  com.  A  .48 — no  par. 
United  L.  A  P.,  com.  B  .48 — no  par. 

Utah  Pwr.  A  Lt..  pf . 

Utica  Gas  A  Elec.,  7%  pf . 

Utica  Gas  A  Elec.,  8%  com . 

Utilities  Pwr.  A  Lt..  7%  pf . 

Utilities  Pwr.  A  Lt.,  com.  A  $2 . 

Utilities  Pwr.  A  Lt..  com.  B  $1 — no 
par . 

Vermont  hydro-elec.,  7% 

pf . 


Wagner  elec.,  7%  pf . 

Wagner  Elec.,  com. — no  par . 

W'ashlngton  Ry.  A  Elec.,  5%  com., 

ex.  dlv . 

W'ashlngton  Ry.  A  Elec.,  5%  pf., 

ex.  dlv . 

Washington  Wtr.  Pwr.,  S%  com . 

West  Penn  Elec.,  7%  pf . 

West  Penn  Elec.,  Cl.  A  $7 . 

West  Penn  Pwr.,  7%  pf . 

West  Penn  Pwr.,  6%  pf . 

West  Virginia  Lt..  Ht.  A  Pwr.,  7%  pf. 

Western  Pwr.,  7%  pf . 

Western  States  Gas  A  Elec.,  7%  pf.. 
W'estem  States  Gas  A  Elec.,  com.. . . 
Westinghouse  Elec.  A  Mfg.,  8%  com. 

—50 . 

W'eston  Elec.  Instrument,  Cl.  A  $2 

— ^no  par,  ex  dlv . 

W’eston  Elec.  Instrument,  com. — no 

par . 

Wheeling  Elec.,  6%  pf . 

Worthington  Pump.  7‘'{;  pf.  A . 

Worthington  Pump.  6%  B . 

Worthington  Pump,  com . 


Ya 


LE  A  TOWNE  com.  85-25, 


88 

83 

91) 

4112 

103 

110) 

4103 

95 

105 

65) 

57) 

66) 

111 

103 

112 

60) 

54 

65) 

30) 

22 

32 

103) 

98) 

103] 

100 

99 

103) 

168 

170 

185 

4110 

103 

Ill 

4117) 

63 

49 

64) 

101 

92 

102 

109 

103 

109 

4  26 

20 

30 

4  1 

1 

3 

(113 

104 

112 

110) 

105 

111 

1351 

78 

142) 

(110 

4100 

■95 

■97’ 

4100) 

93 

103 

4  96) 

96 

99 

102 

98 

103 

74 

70 

75 

elUi 

89) 

118) 

a  53 

50 

57 

94) 

87 

971 

14 

12) 

15! 

19 

16 

21 

(108) 

104 

108) 

106 

105 

106) 

4200 

97) 

93* 

ioo 

29) 

27 

34 

20) 

13) 

23) 

4  96 

95 

100 

4109 

105 

no 

b  92) 

68 

92) 

b  34) 

18) 

39] 

455 

180 

475 

100 

4167 

i36' 

i82' 

112 

102 

112) 

108 

97) 

no 

116 

in 

118 

4109) 

100) 

109] 

4  95 

94 

100 

4102 

98 

101) 

104) 

96 

105 

38 

90) 

67) 

94] 

4  31 

30 

34] 

4  13 

11 

18) 

4103 

95 

105 

51 

44 

61) 

45 

37 

54) 

4  30) 

20) 

46 

4  73 

70) 

84) 

Stock  Exchange:  oChicago;  5St.  Louis;  rPhlladelphla :  dBoston;  eBaltimore;  /.Montreal:  gCinclnnatl;  kSan  Francisco;  iPIttsburgh;  /Washington.  kBld  price 
Saturday,  Dec.  17.  IBld  price  Wednesday,  Dec.  21.  mLatest  quotations  available.  tDIvIdend  rate  variable 


ization  is  incidentally  being'  reduced. 
Annual  interest  on  funded  debt  and  divi¬ 
dends  on  preferred  stocks  to  be  held  by 
the  public  amount  to  $4,548,650,  while 
net  earnings  for  tlie  year  ended  Oct.  31, 
after  replacement  provision,  were  $10,- 
089,081,  or  2.21  times  charges. 


•Large  Customer-Ownership 
Sales  in  October 

Based  on  reports  received  by  the 
Electrical  World  from  companies 
selling  stock  directly  to  customers  and 
employees,  it  is  evident  that  this  class 
of  financing  attained  a  high  peak  in 
Octolier  after  a  comparative  lull  in  Sep- 
temlier,  the  estimate  sales  for  the  two 
months  being  respectively  $29,270,000 
and  $9,561, OW.  The  increased  activity 
is  shown  also  in  the  numlier  of  shares 
sold,  452,840  as  compared  with  131,120 


in  September,  as  well  as  in  the  increased 
number  of  transactions,  which,  accord¬ 
ing  to  the  estimate,  rose  to  34,940  from 
14,500.  The  October  sales  far  exceed  in 
money  value  those  of  any  other  month 
except  March,  to  which  they  were  about 
equal.  In  number  of  transactions  Octo¬ 
ber  exceeded  every  previous  month  dur¬ 
ing  the  current  year  except  January  and 
May.  A  notable  feature  of  the  October 
customer-ownership  campaigns  was  the 
high  average  value  per  transaction, 
approvimately  $840. 


General  Cable  Pays  Initial  Divi¬ 
dend. — An  initial  quarterly  dividend  of 
$1  per  share  has  been  declared  on  the 
class  A  no-par-value  stock  of  the  Gen¬ 
eral  Cable  Corporation,  payable  Jan.  1 
to  holders  of  record  Dec.  24.  The  di¬ 
rectors  have  declared  two  quarterly  divi¬ 
dends  of  $1.75  each  on  the  7  per  cent 


cumulative  preferred  stock  for  the  Sep¬ 
tember  and  December  quarters  of  1927. 
They  are  both  payable  Jan.  1,  one  to 
holders  of  recoril  Dec.  19  and  the  other 
to  holders  of  record  Dec.  27. 


Company  Reports 

Gross  Earnings  Twelve 
Months  Ended  Oct.  31 

Name  of  Company  1 927  1 926 

American  Wtr.  Wks.  &  Eiec.  $48,510,829  $44,641,644 
Binghamton  Lt.,  Ht.  A  Pwr.  2,126,334  1,887,375 

Columbia  Gas  A  El.  A  subs.  96,822,931  91,721,141 

Electric  Power  A  Light .  52,307,101  49,117,002 

Federal  Light  A  Traction. .  6,940,177  6,491,287 

Florida  Power  A  Light*....  12,752,336  12,985,541 

Florida  Public  Service .  1,842,141  1,589,223 

Fort  Worth  Pwr.  A  Light..  2,967,890  2,869,329 

General  Gas  A  Elec.  A  subs.  25,092,901  23,490,369 

Idaho  Power .  3,072,582  2,865,538 

Lqs  Angeles  Gas  A  Electric.  21,135,054  17,132,077 

Metropolitan  Edison .  10,262,196  9,448,257 

Nebraska  Power .  4,764,365  4,350,873 

New  Jersey  Power  A  Light.  2,690,217  2,283,203 

Pacific  Power  A  Light .  3,731,758  3,744,882 

Texas  Power  A  Light .  9,353,780  7,452,024 

Utah  Power  A  Light .  10,638,925  10.389,910 

West  Penn  Electric .  37,027,837  33,798,541 

*  Twelve  months  ended  Nov.  30. 
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Committee  Reports  on  Thin  Wall  Conduit 

Proposed  Rules  Submitted  and 'Recognition  in  Code  Recommended 
— Present  Procedure  in' Conformity,  with  That  Indorsed 
in  1927  by  Electrical  Committee 


A  TENTATIVE  report  on  “thip  jvajl' 
conduit,”  .  otficially  designated' ’.as- 
metallic ,  tubing, ,  has  been  “■  r^eased  by 
the  ”  cominittee  bn  Article  5,  of  which 
A. 'Penn  Denton,  512  Southwest  Boule¬ 
vard,  Kansas  City,  Mo.,  is  chairman. 

The  article  committee  proposes  a  spe¬ 
cial  meeting,  or  open  hearing,  in  the 
conference  room  at  the  New  York  office 
of  the  Underwriters’  Laboratories,  109 
Leonard  Street,  beginning  at  10 :00  a.m. 
on  Jan.  17,  following  which  it  will  de¬ 
termine  upon  its  final  report  to  the  Feb¬ 
ruary  annual  meeting  of  the  electrical 
committee.  Persons  interested  are  re¬ 
quested  to  prepare  twelve  copies  of  writ¬ 
ten  briefs  for  the  consideration  of  the 
article  committee  at  the  meeting. 
Presentation  of  oral  briefs  may  be  ar¬ 
ranged  on  request  made  to  Mr.  Denton. 

Some  months  ago  an  application  was 
made  by  the  Elyria  Iron  &  Steel  Com¬ 
pany  to  the  committee  on  Article  5  for 
appropriate  recognition  of  “thin  wall 
conduit”  in  the  National  Electrical 
Code.  The  Elyria  company  has  advised 


TABLE  I— TWO-WIRE  AND  THREE-WIRE 
SYSTEMS 


Sice  of  / — Number  of  Wires  in  One-Metallio  Tube—. 
Wires  i  2345  6789 


‘  l.xThe  so-call^  light-gage  conduit  should 
.be'* recognized  m  the  National  ‘Electrical 
■  C,ode.  '  ' 

‘  2.  On  account  of  actual  differences  in 
mechanical  strength  and  ruggedness,  it 
must  not  be  recognized  as  rigid  conduit 
without  material  changes  in  the  rules  gov¬ 
erning  rigid  conduit. 

3.  On  account  of  the  different  protection 
it  provides  for  conductors,  it  cannot  be 
recognized  as  a  form  of  metal  raceway 
without  very  extensive  changes  in  the  rules 
governing  raceways  for  surface  wiring. 

4.  It  is  essential  that  it  be  different  in 
appearance  from  the  rigid  conduit  now  rec¬ 
ognized  as  standard  and  that  improper  con¬ 
nections  be  prevented  by  a  non-round  cross- 
section,  preferably  smewhat  oval. 

5.  For  reasons  of  expediency  apart  from 
the  possible  maximum  capabilities  of  the 
material,  it  should  be  limited  to  use  with 
No.  8  wire  and  circuits  not  exceeding  300 
volts  between  wires,  nor  over  150  volts  to 
ground,  and  to  a  maximum  size  of  a  cross- 
sectional  area  equivalent  to  1-in  diameter 
conduit. 

6.  In  consideration  of  its  electrical  prop¬ 
erties,  it  should  be  allowed  the  same  wire 
capacities  for  equivalent  inside  cross-sec¬ 
tional  area  as  now  allowed  for  rigid  con¬ 
duit. 

7.  Threadless  fittings  of  approved  type 
can  be  made  available  for  use  with  this 
material. 

We  recommend  as  follows : 


Minimum  Site  of  Metallic  Tubing  (I.  D.)* 


*  Corresponding  to  nominal  rigid  conduit  sises. 

the  Article  5  Committee  concerning  the 
provisions  of  the  present  tentative  re¬ 
port  as  follows:  “We  wish  to  advise 
as  per  agreement  we  have  analyzed  the 
Article  5  committee  report  dated  Dec. 
7,  1927,  which  has  reference  to  our  ap¬ 
plication  for  recognition  in  the  code  for 
thin  wall  conduit.  While  the  provisions 
of  this  report  are  not  satisfactory  to  us, 
we  are  willing  that  it  be  accepted  tenta¬ 
tively  as  a  basis  for  discussion  at  your 
Jan.  17  meeting,  at  which  time  we  re- 
(}uest  the  privilege  of  presenting  addi¬ 
tional  brief  to  your  committee,  person¬ 
ally,  if  acceptable  to  your  members.” 

The  procedure  heretofore  followed, 
and  that  proposed  as  described  in  the 
foregoing,  is  in  conformity  with  the 
procedure  for  handling  new  develop¬ 
ments  related  to  the^Nation^l  rElectrieal 
Code  indorsed  by.  the  .ejectriqal.  commit¬ 
tee  at  its  1927  annual  meeting. 

The  technical  sub-committee  appointed 
to  investigate  metallic  tubing  submitted 
a  very  well-arranged  and  complete  re¬ 
port,  and  after  carefully  considering  this 
report  the  Article  5  committee  presented 
the  following  amended  report: 


a.  That  the  material  be  recognized  as  a 
distinct  wiring  method  and  be  called 
“metallic  tubing”  and  that  suitable  rules 
under  Article  5  be  drawn  for  it. 

b.  That  the  rules  be  based  generally  upon 
“504 — Raceways  for  Surface  Wiring,”  with 
the  inapplicable  parts  omitted  in  view  of 
the  different  protection  afforded  by  this 
material  and  that  applicable  parts  of  “503 — 
Conduit  Work”  be  included. 

The  committee  has  provided  for  com¬ 
pliance  with  these  recommendations  by 
drafting  suggested  rules  which  follow. 

Proposed  Rules  for  Article  V,  Section 
515,  National  Electrical  Code 

515 — Metallic  Tubing. 

a.  Except  where  and  as  permitted  by 
Section  •  520,  in  under-plaster  extensions, 
metallic  tubing  shall  be  used .  only  in  ex¬ 
posed  dry  locations,  and  no  metallic  tube 
having  less  cross-sectional  area  than  a  nom¬ 
inal  i-in.  size,  shall  be  used.  Metallic 
tubing  shall  not  be  used  where  the  differ¬ 
ence  of  potential  between  the  wires  therein 
exceed  300  volts,  nor  where  any  wire  ex¬ 
ceeds  150  volts  to  ground.  The  metallic 
tubing  shall  not  be  used  in  high-tem^ra- 
ture,  hazardous  or  extra-hazardous  loca¬ 
tions.  It  shall  not  be  placed  in  elevator 
shafts. 

b.  Metallic  tubing  and  the  fittings  for  use 
therewit!i_  shall  be  of  approved  type,  and  in 
no  instance  shall  the  inside  cross-sectional 
area  of  the  tube  exceed  that  of  a  1-in.  con¬ 
duit.  All  surfaces  of  the  tubing,  elbows, 
bends  and  similar  fittings  shall  suitably 
protected  against  corrosion. 


c.  Metallic  tubing  shall  have  an  interior 
and  exterior  coating  and  a  non-round  cross- 
section  of  a  character  and  appearance  which 
will  readily  distinguish  it  from  ordinary 
tubing  commonly  used  for  other  than  elec¬ 
trical  purposes,  and  from  conduit,  and 
which  will  prevent  its  misuse  with  fittings 
intended  for  use  with  other  electrical  mate¬ 
rials.  In  no  instance  shall  the  ends  of  any 
length  of  metallic  tubing  be  threaded. 

d.  Metallic  tubing  and  its  elbows,  cou¬ 
plings  and  similar  fittings  shall  be  so  desig¬ 
nated  that  the  sections  can  be  electrically 
and  mechanically  coupled  together.  All 
boxes  and  other  fittings  shall  be  so  designed 
as  to  protect  the  enclosed  wire  from  abra¬ 
sion  at  the  point  where  a  metallic  tube 
enters  a  box  or  other  fitting. 

it.  Elbows  or  bends  shall  be  so  made 
that  the  tubing  will  not  be  injured.  The 
radius  of  the  curve  of  the  inner  edge  of 


TABLE  II— THREE-CONDUCTOR 
CONVERTIBLE  SYSTEM 


SiM  of  Metallic 

Siie  of  Wire*  Tubing  I.  D.,  In. 

Two  No.  14  and  one  No.  10 .  4 

Two  No.  12  and  one  No.  8 .  ) 

Two  No.  10  and  one  No.  8 .  I 


any  elbow  shall  not  be  less  than  five  times 
the  length  of  the  oval. 

f.  Metallic  tubing  shall  be  installed  as  a 
complete  system  without  wires.  It  shall  be 
continuous  from  approved  fitting  to  ap¬ 
proved  fitting.  The  entire  system  shall  be 
securely  fastened  in  place.  Metallic  tubing 
may  be  extended  through  walls  or  parti¬ 
tions  if  in  unbroken  lengths  where  passing 
through.  It  shall  not  be  used  within  4  ft. 
of  the  floor  in  other  than  dwellings  and 
offices  unless  protected  from  mechanical 
injury  by  an  iron-pipe  sleeve  placed  over 
the  tubing. 

g.  Metallic  tubing  shall  be  grounded  as 
prescribed  in  Article  9  of  this  code,  and 
at  a  point  as  near  as  practicable  to  the 
source  of  supply;  provided,  however,  that 
this  requirement  shall  not  apply  to  isolated 
runs  not  exceeding  25  ft.,  when  these  runs 
are  free  from  metallic  contact  with  the 
ground  and  from  adjacent  grounded  metal 
and  are  guarded  when  within  reach  from 
grounded  surfaces. 

h.  Wires  shall  be  approved  rubber-cov¬ 
ered  type  and  shall  be  continuous  from 
outlet  to  outlet,  or  from  fitting  to  fitting, 
no  joints  or  taps  being  located  in  the  tub¬ 
ing  proper. 

i.  Wires  of  different  systems  shall  not 
occupy  the  same  tube. 

j.  Where  alternating  current  is  to  be  em¬ 
ployed  in  metallic  tubing  work  the  con¬ 
ductors  shall  be  so  grouped  within  one 
tubing  that  the  current  in  one  direction 
shall  be  substantially  equal  to  the  current 
in  the  opposite  direction.* 

k.  Except  by  special  permission  of  the 
inspection  department,  one  metallic  tube 
shall  not  contain  more  wires  than  as  speci¬ 
fied  in  Table  I  of  this  section.  The  tubing 
shall  in  no  instance  contain  any  wire  larger 
than  No.  8  B.  &  S.  Gage. 

l.  No  tubing  shall  contain  wires  whose 
combined  cross-sectional  area  exceeds  60 
per  cent  of  the  internal  cross-sectional  area 


•It  Is  recommended  that  this  course  be 
pursed  in  the  ca.se  of  direct  current  also. 
In  order  to  obviate  induction  troubles  if  a 
change  is  made  to  alternating  current  later. 
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of  the  tube.  Except  for  short  lengths  not 
exceeding  20  ft.  and  having  not  more  than 
the  equivalent  of  two  quarter  bends,  not 
including  any  bends  at  outlets,  tubing  shall 
not  contain  wires  whose  combined  cross- 
sectional  area  exceeds  40  per  cent  of  the 
internal  cross-sectional  area  of  the  tubing. 
The  accompanying  tables  give  some  of  the 
usual  combinations  of  conductors  allowable 
in  various  given  sizes  of  tubing.  The  sizes 
indicated  in  the  tables  are  the  internal 
diameters  of  round-section  conduits  having 
cross-sectional  areas  the  same  as  those  of 


corresponding  nominal  sizes  of  metallic 
tubing. 

Where  single-conductor,  single-braid, 
solid  wires  only  are  used,  four  No.  14 
wires  may  be  installed  in  a  i-in.  metallic 
tube,  and  up  to  seven ,  No.  14  wires  in  a 
J-in.  Three  No.  12  wires  may  be  installed 
in  a  J-in.  metallic  tube,  four  No.  10  wires 
in  a  3-in.  metallic  tube,  and  three  No.  8 
wires  in  a  3 -in.  metallic  tube. 

m.  Wires  in  vertical  runs  exceeding  100 
feet  shall  be  supported  by  one  of  the  meth¬ 
ods  indicated  in  Section  503-n. 


- 

Market  Conditions 

_ _ _ 


^^ALES  in  the  industry  are  spotty, 
although  December  business  on  the 
whole  will  show  a  good  average 
and  be  better  than  that  of  the  previous 
month.  In  the  Elastern  district  a  utility 
company  purchased  1,000,000  lb.  of  cop¬ 
per  transmission  cable  and  copper  wire 
manufacturers  report  more  active  in¬ 
quiries  than  in  several  months.  The 
Reading  Company  will  begin  a  twenty- 
million-dollar  electrification  program  in 
the  spring.  An  Arkansas  power  com¬ 
pany  has  ordered  $115,000  worth  of 
110,000-volt  switching  equipment.  A 
textile  mill  in  Georgia  is  installing  two 
large  illuminated  electric  signs,  and  an¬ 
other  mill  is  asking  bids  for  a  sign  that 
will  cost  about  $15,000. 

In  the  Middle  West  truck-type  oil 
circuit  breakers  amounting  to  $60,000 
were  purchased,  and  a  contract  for  $150,- 
000  worth  of  “Mazda”  lamps  was  closed. 
On  the  Pacific  Coast  motor  sales  were 
active  and  about  $45,000  worth  of  street¬ 
lighting  equipment  was  sold.  The  city 
of  Tacoma  will  spend  $4,000,000  to  pro¬ 
vide  additional  capacity  at  Lake  Cush¬ 
man,  and  the  Zellerbach  interests  plan 
a  six  -  million  -  dollar  paper  mill.  The 
Southern  California  Edison  Company 
also  has  approved  the  expenditure  of 
nearly  $6,000,000  for  further  hydro¬ 
electric  development  at  its  Big  Creek 
site. 

Metal  Prices  Decline  Slightly 
in  Dull  Holiday  Market 

Prices  for  all  of  the  major  non-ferrous 
metals.  New  York  lead  only  excepted, 
are  a  little  lower  than  they  were  a  week 


NEW  YORK  METAL  MARKET  PRICES 

Dec.  M.  1927 
Cents  per 
Pound 

Dec.  21,  1927 
Cents  per 
Pound 

Copper,  electrolytic . 

Lead,  Am.  S.  A  R.  price 

M 

13.875 

6i 

Antimony . 

III 

14 

Nickel,  ingot . 

35 

35 

Zinc  spots . 

6.05 

6.00 

Tin,  Straits . 

581 

5ei 

Aluminum,  99  per  cent.. . 

25 

25 

Base  copper  pnce  Dec.  21, 

1927,  16  cents.  , 

ago.  The  declines  are  very  small  and 
are  not  particularly  significant  because 
of  the  fact  that  all  of  the  markets  have 
been  exceedingly  dull  and  slight  conces¬ 


sions  were  made  in  some  instances  to 
effect  sales.  Sentiment  is  generally  good 
and  sellers  are  content  to  wait  until  after 
the  first  of  the  year,  when  resumption  of 
fair  buying  is  anticipated. 

Motor  and  Street-Lighting 
Sales  Active  on  Pacific  Coast 

Orders  for  street-lighting  equipment 
and  large  motors  were  prominent  in  the 
business  of  the  Pacific  Coast.  The  num¬ 
ber  of  units  totaled  nearly  450  and  had 
an  average  value  of  $100  per  unit,  in¬ 
cluding  transformers  and  pole  equip¬ 
ment.  The  large '^motor  sales  include  a 
500-hp.  synchronous  motor,  valued  at 
$4,000,  for  a  power  company;  a  750-hp. 
motor,  transformers,  etc.,  valued  at  $15,- 
000,  for  a  Sierra  lumber  company,  and 
$50,000  worth  of  equipment  for  a  Bay 
district  power  company.  Other  inter¬ 
esting  orders  include  three  transformers 
of  200  kva.  each  for  the‘Hear.st  estate 
near  San  Luis  Obispo,  complete  equip¬ 
ment  for  an  Oakland  airport,  valued  at 
about  $7,500;  semi-automatic  switching 
equipment,  amounting  to  $6,000,  for  a 
lumber  company;  five  11, 000- volt  circuit 
breakers,  valued  at  $9,000,  and  100 
i-hp.  washing-machine  motors,  valued 
at  $1,500.  Holiday  business,  which  has 
been  very  tardy,  has  improved  wonder¬ 
fully,  and  sales  this  season  promise  to 
exceed  those  of  last  year. 

Motor  and  apparatus  awards  reported 
in  Seattle  include  an  1,800-hp.  turbine 
costing  $60,285,  a  125-hp.  waterwheel 
amounting  to  $4,985,  for  driving  an  ex¬ 
citer,  and  three  5,000-kva.  transformers 
costing  $24,885,  all  for  the  No.  6  unit 
of  the  Cedar  Falls  municipal  hydro¬ 
electric  development.  Awards  in  excess 
of  $50,000  for  additional  equipment  are 
pending.  The  city  of  Seattle  also  bought 
5,000  Ohio  Brass  porcelain  insulators 
and  15  miles  of  trolley  wire.  Other 
sales  covered  three  vertical  hydraulic 
725-hp.  turbines  direct-connected  to 
single-stage  centrifugal  pumps  for  ap 
irrigation  proj^L.  several  additional 
small  motors  for  a  paper  mill  at  Olympia, 
10  motors  from  40  hp.  down  for  a.wood-, 
working  plant  in  Seattle,  a  250-hp.  motor 
for  a  Snohomish  County  lumber  mill, 
and  approximately  40  njotors  for  re¬ 
placements  in  several  Puget  Sound  saw¬ 


mills.  The  city  of  Tacoma  plans  the  ex¬ 
penditure  of  ^,000,000  in  constructing 
an  additional  unit  of  45,000  hp.  at  Lake 
Cushman,  and  the  Zellerbach  interests, 
owners  of  several  pulp  mills  in  this 
section,  plan  a  six-million-dollar  paper 
mill.  Construction  of  buildings  costing 
$800,000  has  been  started  by  the  Union 
Bag  &  Paper  Company  in  Tacoma,  and 
specifications  for  electrical  equipment 
for  the  plant  will  be  ready  during  Jan¬ 
uary. 

Construction  projects  are  as  follows : 
Berkeley,  Cal.,  will  extend  its  street¬ 
lighting  system  at  a  cost  of  $25,000.  The 
Southern  California  Edison  Company, 
Los  Angeles,  has  approved  the  expendi¬ 
ture  of  $5,982,000,  for  the  construction  of 
a  hydro-electric  generating  station  in  the 
Big  Creek  section,  to  be  known  as  2A, 
and  the  installation  of  a  new  generating 
unit  in  Power  Plant  8.  The  Water  and 
Power  Commission,  Los  Angeles,  is 
asking  bids  until  Jan.  6  for  rubber- 
covered  wires  and  cables.  The  Union 
Ice  Company,  Los  Angeles,  will  build  a 
135-ton  ice-manufacturing  plant  at  San 
Pedro.  Madera,  Cal.,  has  authorized  the 
installation  of  an  ornamental  lighting 
system  on  F  Street.  Monrovia,  Cal., 
plans  the  installation  of  an  ornamental 
lighting  system  on  Stedman  Place.  Oak¬ 
land,  Cal.,  contemplates  erecting  an 
ornamental  lighting  system  in  the  down¬ 
town  section,  totaling  20  miles,  and  esti¬ 
mated  to  cost  nearly  $1,000,000.  River¬ 
side,  Cal.,  has  authorized  an  ornamental 
lighting  system  on  Main  Street,  from 
First  to  Fourteenth  Street,  using  two- 
lamp,  concrete  standards.  Milton,  Ore., 
will  ask  bids  in  January  for  extensions 
in  its  hydro-electric  power  properties,  to 
include  generator  units  with  capacity 
of  22,300  hp.,  estimated  to  cost  $230,000. 

Arkansas  Power  Company 
Buys  Switching  Equipment 

An  order  was  placed  in  the  St.  Louis 
district  for  110,000- volt  switching  equip¬ 
ment,  transformers  and  oil  circuit  break¬ 
ers,  aggregating  in  cost  $115,000.  These 
items  are  to  be  installed  in  the  principal 
station  of  one  of  the  large  power  compa¬ 
nies  in  Arkansas.  The  weather  having 
been  favorable  for  an  almost  continuous 
building  program,  there  is  a  good  de¬ 
mand  for  all  classes  of  construction  ma¬ 
terials.  The  late  holiday  rush  is  bring¬ 
ing  in  a  large  volume  of  appliance  sales, 
and  many  radio  dealers  report  that  they 
are  unable  to  make  deliveries.  The  low 
price  of  lead  has  not  caused  any  of  the 
mines  in  southeast  Missouri  to  suspend 
operations,  but  they  are  only  ordering 
materials  very  necessary  for  repairs. 

Construction  projects  in  the  St.  Louis 
district  are  as  follows:  Harrison,  Ark., 
plans  the  installation  of  a  municipal 
power  system.  The  Wilson  Power  & 
Light  Company,  Wilson,  Ark.,  plans  a 
new  power  plant  and  ice-manufacturing 
plant  at  West  ^  Memphis,  Ark.,  to  cost 
about  $100,000.  The  Gulf  States  Util¬ 
ities  Company  will  build  an  addition  to 
its  ice-manufacturing  plant  at  Lake 
Charles,  La.,  to  cost  about  $85,000.  The 
City  Ice  Company,  Kansas  City,  Mo., 
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will  convert  its  ice-manufacturing  plant 
from  steam  to  electric  operation.  Bris¬ 
tow,  Okla.,  plans  an  ornamental  lighting 
system  in  the  downtown  section.  A  bond 
issue  of  $160,800  has  been  approved  for 
this  and  other  municipal  work.  The 
Public  Service  Company  of  Tulsa,  Okla., 
plans  the  construction  of  a  five-story 
operating,  equipment  and  substation 
building  at  Sixth  and  Main  Streets, 
80  ft.  X  140  ft.  The  Globe-El  Paso  Oil 
Company,  El  Paso,  Tex.,  plans  a  new 
cottonseed-oil-refining  plant  to  cost  more 
than  $200,000.  The  Texas-Louisiana 
Power  Company  has  approved  plans  for 
extensions  to  its  power  plant  at  Pecos, 
Tex.,  and  will  also  enlarge  its  local  ice¬ 
manufacturing  plant  to  make  about  50 
tons  per  day  at  a  total  cost  of  $375,000. 
The  Central  Power  &  Light  Company, 
San  Antonio,  Tex.,  plans  an  improve¬ 
ment  program  at  Laredo,  including  en¬ 
largement  of  power  plant  and  installation 
of  3,300  hp.  turbo-generator,  extensions 
in  underground  system  and  transmis¬ 
sion  lines,  etc.  The  Texas  Ice  Com¬ 
pany,  San  Antonio,  has  filed  plans  for 
the  construction  of  a  new  ice  plant  on 
the  Fredericksburg  Road,  to  cost  about 
$100,000.  The  Texas  Gulf  Power  Com¬ 
pany  plans  a  new  power  plant  at  Texas 
City,  Tex.,  and  will  build  a  transmission 
line  to  Clifton-by-the-Sea,  San  Leon, 
and  vicinity  at  a  total  cost  of  more  than 
$250,000.  The  Texas  Power  &  Light 
Company  will  build  a  transmission  line 
from  Burnet  to  Bertram,  also  a  similar 
line  from  Lufkin  to  Cushing,  Hunting- 
ton  and  vicinity,  about  20  miles. 

Large  Electric  Signs  Being 
Placed  in  the  Southeast 

Business  in  the  Southeast  has  shown  a 
decrease,  probably  owing  to  preparation 
of  new  budgets  and  to  the  holiday  sea¬ 
son.  Such  orders  as  are  received  are 
mainly  of  small  size  and  for  materials 
required  for  immediate  use.  A  fair  vol¬ 
ume  of  orders  is  reported  for  meters, 
supply  transformers,  street  -  lighting 
equipment  and  incandescent  lamps.  Pur¬ 
chases  of  line-construction  materials  are 
considerably  off,  though  one  company 
has  ordered  copper  and  aluminum  wire 
amounting  to  $10,500  and  creosoted  pine 
poles  totaling  $5,100.  Another  central- 
station  order  called  for  house-type  me¬ 
ters  amounting  to  $2,600  and  cross-arms 
totaling  $1,200,  while  the  largest  trans¬ 
former  order  reported  was  for  distribu¬ 
tion  units  aggregating  $4,900. 

Activities  in  the  industrial  field  are 
also  off,  but  one  mill  in  North  Carolina 
has  ordered  a  turbine  costing  $55,000. 
One  manufacturer  reports  the  receipt  of 
four  orders  for  industrial  motors  and 
control  equipment,  each  order  running 
from  $5,000  to  $6,000.  One  of  the  larg¬ 
est  textile  mills  in  Georgia  is  installing 
two  illuminated  signs,  each  380  ft.  long 
with  8-ft.  lettering,  floodlighted  with  26 
500-watt  lamps  to  each  sign.  Another 
textile  mill  in  the  same  state  has  asked 
for  bids  on  an  electric  sign  which  will 
cost  approximately  $15,000,  but  contracts 
on  this  sign  will  probably  not  be  placed 
until  some  time  during  January. 


Construction  projects  reported  are  as 
follows:  Collier  City,  Fla.,  plans  a  mu¬ 
nicipal  light  and  power  plant  to  cost 
close  to  $^,000.  The  Spencer  Mill  Com¬ 
pany,  Jacksonville,  Fla.,  plans  a  hydro¬ 
electric  project  on  the  Suwanee  and  St. 
Mary’s  Rivers,  near  Waycross,  Ga.,  to 
cost  more  than  $10,000,000.  Sylvania, 
Ga.,  is  considering  extensions  in  the  mu¬ 
nicipal  power  plant.  The  Mississippi 
Power  Company  plans  a  transmission 
line  from  Okolona  to  Houston,  Miss., 
about  20  miles,  to  operate  at  44,000  volts 
and  a  substation  at  Houston.  The  Inland 
Utilities  Company,  Kansas  City,  Mo., 
is  negotiating  for  purchase  of  the  mu¬ 
nicipal  plant  at  New  Albany,  Miss.  The 
Dillsboro  &  Sylva  Electric  Light  Com¬ 
pany,  Dillsboro,  N.  C.,  will  construct  a 
hydro-electric  plant  on  the  Tuckaseigee 
River,  near  Dillsboro,  to  cost  more  than 
$1,000,000,  and  the  Edisto  Public  Serv¬ 
ice  Corporation  is  negotiating  for  the 
purchase  of  the  municipal  plant  at  Allen¬ 
dale,  S.  C. 

Motor  Sales  Active  in 
New  England  District 

Motor  sales  in  the  New  England  dis¬ 
trict  were  the  outstanding  market  fea¬ 
ture,  with  small  motors  reaching  the 
encouraging  level  of  over  $50,000.  Frac¬ 
tional  sizes  also  were  in  demand.  One 
600-hp.  motor  was  purchased  by  a 
Massachusetts  rolling  mill.  Central- 
station  supplies  are  moving  steadily  but 
in  small  orders.  Electric  furnace  orders 
are  about  to  be  placed  by  a  number  of 
machine  tool  manufacturers.  Activity 
in  that  line  is  growing  throughout  the 
district  with  reports  that  the^coming 
year  will  witness  further  gains  in  the 
use  of  this  type  of  furnace.  A  slight 
falling  off  in  appliance  sales  is  reported 
by  one  central-station  group.  Radio 
sales  are  strong  and  wiring  contracts 
ahead  are  encouraging.  A  divisional 
depot  for  the  Sears,  Roebuck  Company 
of  Chicago  will  involve  an  expenditure 
of  $2,000,000. 

Middle  West  Optimistic  on 
1928  Business 

The  volume  of  business  transacted  in 
the  Middle  West  is  virtually  the  same  as 
last  week  with  a  slight  acceleration  in 
some  lines.  That  the  farmer  is  still  pur¬ 
chasing  heavily  is  indicated  by  reports  of 
the  large  mail  order  houses.  Industrial 
activity  is  substantially  good.  An  ex¬ 
ceedingly  cheerful  attitude  toward  the 
coming  year  is  noticeable  almost  every¬ 
where,  and  from  all  appearances  the 
month  of  December  will  close  a  moder¬ 
ately  profitable  year  for  most  industries. 
Without  a  doubt  the  various  utility  com¬ 
panies  have  fared  well,  which  reflects  to 
a  certain  extent  industrial  prosperity. 
Among  the  interesting  orders  placed 
were  one  for  a  quantity  of  truck-mounted 
oil  circuit  breakers  valued  at  $60,000, 
twelve  Richardson  coal  scales,  six  Bige- 
low-Liptak  flat  arches,  one  four-motor, 
40-ton  main  hoist  electric  traveling 
crane,  and  “Mazda”  lamps  valued  at 
$150,000.  Jobbers’  sales  are  keeping 


pace  with  general  business,  gradually 
increasing  as  the  holiday  season  ap¬ 
proaches.  Electrical  appliances  have  a 
steady  demand,  and  it  appears  that  the 
season  will  be  a  good  one. 

Construction  projects  reported  are  as 
follows:  Mundelein,  Ill.,  will  install  an 
ornamental  lighting  system  in  the  down¬ 
town  section,  to  cost  about  $15,000. 
Akron,  Iowa,  will  install  a  new  generat¬ 
ing  unit  and  auxiliary  equipment  in  its 
power  station.  The  Grand  Trunk  Rail¬ 
way  Terminal  &  Cold  Storage  Company, 
Detroit,  will  install  a  100- ton  ice- manu¬ 
facturing  plant  in  its  new  terminal  build¬ 
ing  on  Ferry  Avenue.  The  Waldorf 
Paper  Products  Company,  St.  Paul, 
plans  a  power-plant  addition  in  connec¬ 
tion  with  mill  extension.  The  entire 
project  will  cost  close  to  $750,000.  E.  C. 
Carter,  Bruning,  Neb.,  and  associates 
have  made  application  for  permission  to 
construct  a-  hydro-electric  plant  on  the 
Belmont  Canal,  near  Bridgeport,  Neb., 
estimated  to  cost  $100,000.  Lincoln, 
Neb.,  will  install  an  ornamental  lighting 
system  on  Washington  Street.  The  Ot¬ 
ter  Tail  Power  Company,  has  acquired 
the  municipal  lighting  plant  at  Granville, 
N.  D.,  and  will  build  a  transmission  line 
from  Jamestown  to  Edgely,  N.  D.,  and 
from  Cooperstown  to  Binford,  .N.  D. 
The  Wisconsin  Power  &  Light  Com¬ 
pany,  Madison,  Wis.,  has  secured  per¬ 
mission  for  a  hydro-electric  generating 
plant  on  the  Embarrass  River,  near  Em¬ 
barrass,  Wis.  The  Wisconsin  Valley 
Electric  Company,  Stevens  Point,  Wis., 
has  preliminary  surveys  under  way  for 
a  transmission  line  to  Green  Bay,  Wis., 
and  a  new  substation  at  Stevens  Point. 

Activity  Curtailed  in 
Eastern  District 

While  less  business  is  being  done  in 
central-station  equipment  in  the  Eastern 
district  there  has  been  a  very  good  de¬ 
mand  for  heavy  cables  and  wire.  One  of 
the  leading  manufacturers  of  copper 
wire  in  northern  New  York  has  closed 
a  contract  for  1,000,000  lb.  of  transmis¬ 
sion  cable  with  a  large  utility  company. 
Inquiries  are  reported  as  better  than  at 
any  time  in  several  months  past,  and 
with  the  present  advance  in  the  copper 
market  it  is  anticipated  that  January 
will  record  some  excellent  business. 
Sales  of  electric  meters,  according  to 
one  company  have  been  better  this  month 
than  in  anv  previous  December  in  the 
history  of  the  organization.  Inquiries 
are  reported  as  exceeding  orders  and 
heavy  future  sales  are  looked  for.  This 
concern  comments  on  the  exceptional 
activity  which  has  prevailed  for  elec¬ 
trically  operated  clocks  and  states  that 
contracts  for  such  timepieces  from 
schools,  institutions  and  other  consumers 
have  exceeded  plant  capacity  to  a  point 
where  deliveries  must  be  scheduled  well 
in  advance.  While  orders  from  central- 
station  companies  are  low  for  December, 
sales  in  the  last  quarter  of  the  year  are 
only  slightly  behind  the  record  for  the 
corresponding  period  of  1926. 

A  feature  of  the  situation  at  Philadel¬ 
phia  is  the  official  announcement  of  the 
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Reading  Company  regarding  the  elec¬ 
trification  of  its  lines.  Initial  work  is 
now  being  scheduled  for  the  spring,  cov¬ 
ering  the  Chestnut  Hill  branch  from  the 
Reading  Terminal,  Philadelphia,  to 
Wayne  Junction,  to  be  followed  by  sim¬ 
ilar  improvement  of  the  line  to  Lands- 
dale,  Bethlehem  branch,  and  from  Glen- 
side  to  Willow  Grove.  The  cost  is 
estimated  at  $20,000,000,  including  a 
portion  of  the  main  line  from  Jenkin- 
town  to  Langhorne.  It  is  understood 
that  service  will  be  furnished  by  the 
Philadelphia  Electric  Company  and  ulti¬ 
mately  from  its  Conowingo  hydro¬ 
electric  power  development  on  the  Sus¬ 
quehanna  River,  now  in  progress.  The 
company  through  its  subsidiary,  the 
Electric  Realty  Corporation,  has  secured 
a  tract  of  about  6^  acres  of  land  at 
Hunting  Park  Avenue  and  Westmore¬ 
land  Street. 

Current  projects  in  the  Eastern  dis¬ 


trict  include  the  following:  Hugh  L. 
Cooper,  101  Park  Avenue,  New  York, 
is  prepared  to  proceed  with  a  hydro¬ 
electric  power  project  on  a  fork  of  the 
Columbia  River,  in  Pend  Oreille  County, 
Wash.,  with  power  dam;  the  ultimate 
development  will  total  265,000  hp.  and 
will,  it  is  reported,  cost  $17,000,000.  The 
Niagara,  Lockport  &  Ontario  Power 
Company  has  made  application  for  per¬ 
mission  to  build  a  steel-tower  transmis¬ 
sion  line  over  a  number  of  streets  at 
Salamanca,  N.  Y.  The  Pennsylvania 
Water  &  Power  Company  plans  a  hydro¬ 
electric  development  at  Safe  Harbor, 
near  Holtwood,  Pa.,  to  cost  more  than 
$25,000,000.  The  Pennsylvania  Power 
&  Light  Company  will  make  transmis¬ 
sion  line  extensions  in  the  vicinity  of 
Shamokin,  Pa.  The  Quartermaster, 
Marine  Corps,  Washington,  D.  C.,  is 
asking  bids  until  Dec.  29  for  a  quantity 
of  electrical  supplies. 


Activities  of  the  Trade 


Railway  &  Industrial  Gets 
Canadian  Order 

The  Eastern  Power  Devices,  Ltd., 
Toronto,  Canada,  in  conjunction  with 
the  Railway  &  Industrial  Engineering 
Company  of  Greensburg,  Pa.,  has  re¬ 
ceived  orders  from  the  Hydro-Electric 
Power  Commission  of  Toronto  and  the 
Gatineau  Power  Company  of  Ottawa, 
Ontario,  for  the  220,000-volt  and  the 
110,000-volt  switching  equipment  for  the 
Leaside  and  Paugan  Falls  substations. 
This  equipment  will  be  used  in  connec¬ 
tion  with  the  purchase  of  power  by  the 
Hydro-Electric  Power  Commission  from 
the  Gatineau  Power  Company  on  the 
new  high-tension  line  from  Paugan  Falls 
to  Toronto.  The  switching  equipment 
will  be  of  the  “Hi-Pressure”  contact  type 
and  will  be  manufactured  in  Canada 
according  to  the  designs  of  the  Railway 
&  Industrial  Engineering  Company.  The 
design  will  be  similar  to  those  furnished 
the  Southern  California  Edison  Com¬ 
pany  and  the  Susquehanna  Power  Com¬ 
pany  at  Conowingo. 


The  Dampney  Company  of  Amer¬ 
ica,  Hyde  Park,  Boston,  states  that  the 
reference  on  page  1152  of  the  Dec.  3 
issue  of  the  Electrical  World,  to 
“Apexior”  as  a  compound  for  pickling 
boiler  tubes  was  an  error,  as  the  pickling 
solution  commonly  used  for  removing 
mill  scale  is  an  acid  solution.  “Apexior” 
is  a  protective  coating  that  is  applied 
to  the  water  and  steam  surfaces  of  boiler 
tubes  just  before  the  boiler  is  placed  in 
regular  operation. 

The  B.  F.  Sturtevant  Company, 
Hyde  Park,  Boston,  has  published  an 
illustrated  book  entitled  “The  Eighth 
Wonder,”  giving  a  complete  description 
and  history  of  the  Holland  Tunnel, 
under  the  Hudson  River,  connecting  the 
States  of  New  York  and  New  Jersey. 


The  Ideal  Commutator  Dresser 
Company,  Sycamore,  Ill.,  announces  the 
Ideal  combination  blower  and  suction 
device. 

The  Eaton  Electric  Furnace  Com¬ 
pany,  8  Porter*  Street,  Taunton,  Mass., 
has  changed  Its  name  to  the  Sentry  Com¬ 
pany.  The  officers  are ;  Murray  Winter, 
president;  B.  B.  Bristol,. vice-president; 
Percival  B.  Crocker,  treasurer,  and  E.  1. 
Hope,  secretary. 

The  Kulp  Theft  Proof  Lamp  Com¬ 
pany,  360  North  ^Michig^  Avenue, 
Chicago,  announces  that  , it'  Has'  just 
signed  a  contract  with  '  the  '  General 
Electric  Company,  which  will  manufac¬ 
ture  afid  bill  Kulp  lamp  bases  for  fifteen 
brands  of  “Mazda”  lamps. 

The  Ren  Manufacturing  Com¬ 
pany,  221  Main  Street,  Winchester, 
Mass.,  has  placed  on  the  market  the 
“Pull-a-Plug”  to  be  fastened  to  standard 
plug-caps  for  removing  them  from  cir¬ 
cuits  without  pulling  on  the  wires. 

The  Willard  C.  Beach  Air  Brush 
Company,  Second  and  Warren  Streets, 
Harrison,  N.  J.,  has  announced  a  new 
addition  to  its  line  of  air-brush  equip¬ 
ment  known  as  the  Willard  C.  Beach 
pressure-feed  cup  gun,  capable  of  han¬ 
dling  heavy  materials  such  as  lacquers, 
varnish  or  enamel,  paints  and  shellac. 

The  Julius  Andrae  &  Sons  Com¬ 
pany,  Milwaukee,  jobber,  has  taken 
over  the  wholesale  business  of  the 
Waterloo  Electrical  Supply,  305  West 
Fourth  Street,  Waterloo,  Iowa. 

The  Pullman  Manufacturing 
Company,  1209  Jefferson  Street,  La- 
trobe.  Pa.,  manufacturer  of  “Latrobe” 
floor  boxes  and  “Gem”  insulator  clamps, 
announces  the  appointment  of  the  J. 
J.  Miner  Company,  141  East  Jefferson 
Avenue,  Detroit,  as  its  sales  representa¬ 
tive  for  Michigan. 


Bids  Opened  for  Machinery 
for  Cedar  Falls  Hydro-Plant 

The  Board  of  Public  Works  in  Seat¬ 
tle  has  opened  bids  for  furnishing  ma¬ 
chinery  and  equipment  for  the  No.  6 
unit  of  the  Cedar  Falls  hydro-electric 
development.  The  contract  for  excavat¬ 
ing  the  foundations  for  the  proposed 
station  has  been  let  and  work  is  well 
under  way,  and  a  call  for  bids  for  the 
construction  of  the  station  proper  will 
be  made  before  the  first  of  the  year. 
A  list  of  bids  on  the  machinery  and 
equipment  is  as  follows: 


325  hp.  waterwheel  for  driving 
exciter: 

Allis-Chalmers . 

Peltoa  Water  Wheel . 


14,285-kya.,  70  per  cent  power 
factor,  6,600-volt,  OOAjycle, 


generator: 
AlSa-Chalmera. . . 
Weetingbouse. . . , 
General  Electric. 


73.000-yolt,  400-amp.  oil  circuit 
breakera: 

ADia-Chalmera . 

Weatin^ouse . 

General  Electric . 

Eicher  dt  Bratt . 


73,000-volt,  400-amp.  diacon- 
nee  ting  a  witches : 

Allia-Chalmers . 

Westin^ouse . 

General  Electric . 

Eicher  d:  Bratt . 

Graybar  Electric . 

Garland  Affolter . 


5,000-kva.,  6,600-volt  primary, 
66,000-volt  aecondary,  single- 
phase  transformers: 

Allia-Chalmers . 

Weatinghouae . 

GeneralEUectric . 

Packard  Electric . 

Moloney  Electric . 

18,000  hp.  reaction  turbine: 

Allia-Chalmers . 

S.  Morgan  Smith . 

Pelton  Water  Wheel . 


200-kw.  exdter  generator: 

Allia-Chalmers . 

Westinghouse . 

General  Electric . 


Delivery 
Bid  Days 


$5,675 

150 

3,980 

150 

42,700 

130 

53,509 

144 

44,000 

210 

9,700 

120 

10,367 

105 

10,960 

98 

6,856  90  to  120 

2,100 

120 

1,170 

105 

1,580 

14 

2,096  Notgiven 

2,260 

21  to  28 

2,426 

50 

24,999 

130 

25,272 

112 

24,885 

84 

25,080 

56 

26,001 

120 

64,500 

180 

68,300 

240 

59,302 

150 

5,700 

130 

6,716 

144 

8,522 

120 

The  General  Electric  Company 
has  purchased  from  the  Pittsfield  Indus¬ 
trial  Development  Company  92  acres  of 
land  at  Pittsfield,  Mass.,  which  added  to 
its  previous  holdings  will  give  the  plant 
a  frontage  of  a  mile  on  the  Boston  and 
Albany  railroad  tracks,  with  direct  ac¬ 
cess  to  the  North  Adams  branch.  The 
company  now  owns  245  acres  of  land  in 
Pittsfield. 

The  International  Combustion 
Engineering  Corporation,  200  Madi¬ 
son  Avenue,  New  York,  through  its 
British  subsidiary,  the  International 
Combustion,  Ltd.,  has  received  an  order 
from  the  Synthetic  Ammonia  &  Nitrates 
Ltd.  at  Billingham-on-Tees,  England, 
for  a  large  high-pressure  boiler  plant 
designed  to  burn  pulverized  coal  and 
use  the  International  Combustion’s 
“Lopuleo”  systems  for  the  preparation 
and  burning  of  the  coal.  The  steam  gen¬ 
erating  and  combustion  equipment  sup¬ 
plied  by  the  International  will  total  up¬ 
ward  of  $2,500,000. 

The  Cutler-Hammer  Manufac¬ 
turing  Company,  Milwaukee,  an¬ 
nounces  a  new  type  of  unbreakable  at¬ 
tachment  plug  made  of  rubber.  Its 
terminals  are  fastened  in  a  bakelite  strip 
firmly  embedded  in  the  rubber  base. 
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New  Equipment  Available 


Tree  Trimmer 

A  rope-pull  tree  trimmer,  designed  to 
suit  the  lineman  who  requires  the  pull 
lever  at  the  top  of  the  pole,  has  been 
placed  on  the  market  by  the  Bartlett 
Manufacturing  Company,  428  East 
Lafayette  Avenue.,  Detroit,  The  lever 
only  extends  above  the  head  a  few 
inches  so  that  it  does  not  interfere  with 
the  branches  near  the  cutting  head.  A 
wooden  handle  serves  as  a  protection 
to  the  operator  in  case  of  contact  with 
high-voltage  lines.  A  high-grade,  drop- 
forged,  crucible-tool-steel  blade  is  used 
and  is  the  same  as  that  supplied  with 
the  company’s  insulated  tree  trimmer. 
Both  the  hook  and  the  blade  are 
hardened.  The  tool  is  furnished  in  6- 
ft.  sections  and  joined  together  by 
means  of  an  aluminum  quick-change 
sleeve,  but  lengths  up  to  16  ft.  can  be 
furnished  on  special  order.  The  hook 
has  a  capacity  of  H  in.  With  two  6- 
ft.  poles  the  unit  weighs  5  lb.  4  oz. 


held  together  at  both  ends  by  angle  bars 
which  are  welded  to  the  rails.  The  rails 
are  further  held  together  by  two  tie 
plates  which  are  welded  to  the  top  or 
head  of  the  rails  at  the  point  where 
the  track  work  is  clamped  to  the  tie. 
The  tracks  are  clamped  to  the  tie  plates 
by  rail  clamps  and  spring  steel  keys. 


Time-Delay  Device  for 
Low- Voltage  Release 

For  applications  which  are  liable  to 
voltage  drops  of  short  duration  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company  has  designed  a  time- 
delay  attachment  for  use  on  standard 
low-voltage  release  equipment.  This 
attachment  is  of  particular  advantage  in 
paper  mills  and  in  other  continuous 
processes  where  it  would  be  a  great  in¬ 
convenience  to  have  the  motors  of  the 
plant  shut  down  owing  to  momentary 


Unit  Pulverizer 

The  “Warrior”  unit  pulverizer,  util¬ 
izing  the  principle  of  impact  pulverizing 
for  the  reduction  of  fuel  to  the  desired 
degree  of  fineness,  has  been  placed  on 
the  market  by  the  Fuel  Efficiency  Engi¬ 
neering  Corporation,  American  Traders 
National  Bank  Building,  Birmingham, 
Ala.  Coal  is  continuously  fed  into  the 
machine  by  a  revolving  plate-type 
feeder.  Variations  in  the  amount  of  coal 
delivered  are  obtained  by  varying  the 
speed  of  the  table  through  the  friction- 
driven  disk.  The  unit  is  self-contained 
and  requires  no  driers,  additional  fans, 
conveyors,  separators  or  other  motor- 
driven  equipment.  One  motor  connected 
to  the  device  through  a  Falk-Bibby 
flexible  coupling  pulverizes  the  coal  and 
delivers  it  to  the  burners  and  furnace 
irrespective  of  moisture  conditions.  No 
storage  is  required,  the  fuel  being  pul¬ 
verized  as  required  by  the  boilers. 


Metal  Railroad  Tie  Welder 

Automatic  welding  equipment  for 
making  metal  railroad  ties  from  scrap 
rails  is  announced  by  the  General  Elec¬ 
tric  Company.  By  means  of  this  equip¬ 
ment  railroads  can  make  their  own 
metal  ties  or  manufacturers  can  build 
them  for  sale.  The  placing  of  this  new 
machine  on  the  market  follows  the  dis¬ 
covery  by  William  Dalton,  announced 
earlier  this  year,  that  this  type  of  tie  is 
practicable.  The  new  welding  appa¬ 
ratus  developed  for  this  work  consists 
of  an  automatic  tie-welding  machine 
and  a  1,500-amp.  motor  generator  set 
with  two  circuits  for  hand  welding  and 
two  circuits  for  automatic  welding. 

Each  metal  tie  consists  of  two  lengths 
of  worn  or  scrap  rail  cut  to  length  and 
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UNDERVOLTAGE  RELEASE  WITH  TIME-DELAY 
DEVICE  FOR  USE  ON  STANDARD  EQUIPMENT 

dips  in  voltage.  The  delay  device  is 
provided  with  adjustment  which  allows 
the  low-voltage  release  to  open  from  \ 
to  sec.  after  the  voltage  drops  below 
the  minimum  value.  If  the  voltage  re¬ 
mains  low  longer  than  the  time  for 
which  the  time-delay  device  is  set,  the 
motor  circuit  will  be  opened  and  the 
equipment  protected  from  excessive  cur¬ 
rents.  The  usual  method  of  starting  and 
stopping  with  the  auto-starter  handle  is 
not  affected  in  any  way  by  the  addition 
of  the  time-delay  attachment.  The  new 
attachment  may  be  easily  applied  to  any 
standard  Westinghouse  auto-starter  in 
service  as  easily  as  at  the  factory,  since 
it  is  mounted  in  the  same  holes  as  the 
standard  low-voltage  mechanism. 

The  time-delay  attachment  consists 
of  a  low-voltage  magnet  which  has  a 
dashpot  for  retarding  its  opening. 
After  opening  slowly  a  certain  distance, 
a  latch  releases  the  magnet  so  that  the 
starter  opens  quickly  in  the  usual  way. 


The  time  adjusment  is  obtained  by  vary¬ 
ing  the  position  of  the  fulcrum  of  the 
release  latch.  The  dashpot  is  mounted 
with  the  open  end  down  so  there  is  no 
danger  of  dirt  getting  into  it. 


High-Speed  Chain  Hoist 

A  light-weight,  high-speed  chain 
hoist,  known  as  the  model  K  “Cyclone” 
hoist,  has  been  placed  on  the  market  by 
the  Chisholm-Moore  Manufacturing 
Company,  Qeveland.  The  new  hoist  is 
constructed  on  the  same  gyrating  yoke 
principle  that  is  to  be  found  in  the 
previous  Cyclone  model  hoist.  The  com¬ 
pany  states  that  the  new  hoist  has  a 
working  efficiency  of  90  per  cent  and 
a  length  of  life  without  repairs  consider¬ 
ably  longer  than  that  of  the  old  model. 

In  a  series  of  tests  the  new  hoist  was 
operated  continuously  for  a  period  of 
320  hours.  At  the  end  of  that  period  it 
was  taken  down  and  thoroughly  in¬ 
spected.  It  was  found  that  no  repair 
parts  were  needed,  and  only  slight  wear 
was  noted  on  the  working  parts.  Every 
rotating  point  in  the  new  hoist  is 
equipped  with  ball  or  roller  bearings 
and  the  hoist  is  inclosed  in  a  dust-proof, 
oil-tight  frame. 


Truck  Pole  Setter 

The  Indiana  truck-pole  setter, 
mounted  on  a  regular  2-ton  chassis,  is 
being  manufactured  by  the  Indiana 
Truck  Corporation,  Marion,  Ind.  The 
pole  setter  is  operated  by  a  special 
winch  mounted  in  front  of  the  body  and 
driven  by  a  power  take-off  installed  in 
the  transmission.  A  special  utility 
body,  built  complete  in  the  Indiana 
Truck  Corporation  body  plant,  is  pro¬ 
vided  with  bows  for  tarpaulin  top  and 
brackets  on  the  side  of  the  body  for 
carrying  the  pole  setter  when  disas¬ 
sembled.  This  body,  according  to  the 
manufacturer,  provides  maximum  tool 
and  supply  capacity  in  the  minimum 
amount  of  space. 


Small  Reversing  Switches. — 
Three  across-the-line  reversing  switches 
for  small  motors  have  been  placed  on 
the  market  by  the  General  Electric 
Company.  These  switches  bear  the 
designations  CR  7009-F-l,  F-2  and  B- 
10.  The  CR-7009-F-1  and  F-2  switches 
each  consist  of  two  15-amp.  double¬ 
pole  contactors  electrically  and  mechan¬ 
ically  interlocked.  They  are  for  use 
with  momentary-contact  push-button 
stations.  The  F-1  form  is  without  over¬ 
load  relays,  while  the  F-2  form  has 
Trumbull  overload  relays.  The  CR- 
7009-B-10  switch  consists  of  two  three- 
pole,  25-amp.  contactors*  mechanically 
and  electrically  interlocked.  The  switch 
is  for  use  with  a  momentary-contact 
push-button  station  and  has  Trumbull 
overload  relays.  All  these  switches  are 
inclosed  in  a  new-type  drawn-shell  in¬ 
closing  case. 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 

cM _ 


(Issued  Dec.  6,  1^27) 

10.809  (rel-ssue).  Elexttric  Circuit-Con- 
TROLLiNQ  Apparatus;  J.  E.  Long,  Mult¬ 
nomah.  Ore.  App.  filed  June  7,  1923.  For 
the  light  circuits  of  an  illuminated  sign. 

16.810  (rei.ssue).  Switch  Mbxjhanism  ;  E. 
B.  Thurston,  Toledo,  Ohio.  App.  filed 
July  13,  1921.  Electromagnetic  motor- 
operated  switch. 

1,651,357.  Thbft-Proof  Lamp;  W.  E. 
Anderson,  Montclair,  N.  J.  App.  filed 
May  11,  1925. 

1,651,360.  Lightning  Arrkstes;  A.  I* 
Atherton,  Pittsburgh,  Pa.  App,  filed  April 
6,  1923. 

1.651.385.  Portable  Therapeutic  Lamp; 
N.  E.  Goodrich,  Battle  Creek,  Mldh.  App. 
filed  July  13,  1925. 

1.651.386.  Evacuation  of  Bulbs  and 
Other  Vessels;  D.  S.  Gustln,  Newark, 
N.  J.  App.  filed  May  26,  L922. 

1.651.387.  Manufacture  of  Incandescbsnt 
Electric  I.amp8:  D.  S.  Gustln,  Newark, 
N.  J.  App.  filed  June  22,  1923. 

1,651,398.  Arc  Incandescent  Lamp;  C.  F. 
Lorenz.  East  Orange,  N.  J.  App.  filed 
March  26,  1923.  Adapted  for  motion- 
picture  projection. 

1,651,414.  Switching  Device;  B.  Sette- 
gast,  Kiel,  Germany.  App.  filed  Dec.  22. > 
1924.  With  cylindrical  contact  pieces. 

1,651,423.  Ground  Detector;  C.  C.  Van 
Voorhis,  W'ilkinsburg,  Pa.  App.  filed  Dec. 
13,  1919.  Vacuum-tube  type. 

1,651,438.  Elbctromaonbtic-Ccrrbnt  Con¬ 
trol  FOR  Welding  Machines  ;  J.  B. 
Borgadt,  Cleveland,  Ohio.  App.  filed  Oct. 
2.  1925. 

1.651.449.  System  of  Distribution;  R.  D. 
Evans,  W'ilkinsburg,  Pa.  App.  filed  April 
1,  1922.  For  electric  railways. 

1.651.450.  Water-Heating  Device;  T.  J. 
Farrington,  Kerrville,  Tex.  App.  filed 
Nov.  10,  1926.  Instantaneous  type. 

1,651,482.  Electrical  Measuring  Instru¬ 
ment;  W'.  F.  Sutherland,  Toronto,  Onta¬ 
rio,  Canada.  App.  filed  June  26,  1925. 
Volt-ampere  type. 

1,651,486.  Electric  Switch;  A.  E.  Tolln, 
Kokomo,  Ind.  App.  filed  Dec.  8,  1923. 
W'herein  a  time  element  Is  Involved. 

1,651,489.  Marker-Light  Plug;  A.  E. 
Voigt,  Topeka,  Kan.  App.  filed  Aug.  13, 
1924.  For  use  on  railway  cars. 

1,651,519.  Transmission  System:  C.  Le  G. 
Fortescue,  Pittsburgh,  Pa.  App.  filed 
July  31,  1924.  For  the  transmission  of 
power  at  high  voltages  over  long  dis¬ 
tances. 

1,651,554.  Thjst  Contact:  J.  Sachs.  Hart¬ 
ford,  Conn.  App.  filed  Feb.  15,  1924.  As 
used  in  electric  meter  service  appliances. 

1,651,560.  Electrical  Screw  Plug;  J.  H. 
Stackhouse,  W'ilmette,  and  J.  R.  Allen, 
Chicago,  Ill.  App.  filed  March  6,  1922. 

1,651,590.  Construction  of  Cables;  H.  W. 
Fisher  and  R.  W.  Atkinson,  Perth  Amboy,' 
N.  J.  App.  filed  July  2,  1920.  F^or  high- 
voltage  service. 

1,651,629,  1,651,630.  Tiltablb  Switch- 

Adjusting  Means  ;  L.  A.  M.  Phelan, 
Beloit.  W'ls.  Apps.  filed  Nov.  27.  1925. 
and  Dec.  22,  1926.  For  mercury-tube 
contactor  switch. 

1,651,644.  Thermo-Electric  Heater;  A. 
Torrlana,  Pavia,  Italy.  App.  filed  Nov. 
27,  1925. 

1,651,704.  Line  Insulator:  L.  E.  Hendee, 
Milwaukee,  Wls.  App.  filed  March  17, 
1922.  For  iCTv-voltage  distribution. 

1,651,710.  Electrically  Illuminated 
Floor  Indicator  for  Passenger  Eleva¬ 
tors  ;  J.  F.  Jones,  Chicago,  Ill.  App. 
filed  Feb.  20,  1924. 

1,651,726.  Battiwt  Connection;  S.  Oster- 
man.  New  York,  N.  Y.  App.  filed  March 
21,  1927.  For  multi-cell  battery. 


1,661,747.  Plug  Receptacle;  C.  H.  Bissell, 
Syracuse,  N.  Y.  App.  filed  Jan.  24,  1923. 

1,661,750.  Pyrometer  Thermocouple;  O. 
Brophy,  Philadelphia,  Pa.  App.  filed 
March  27,  1923. 

1,651,779.  Device  for  Assembling  Two- 
Piece  Ball  Bearing  Cages  by  Spot 
Welding;  L.  Rouanet,  Ivry-Port,  France. 
App.  filed  Dec.  24,  1926. 

1,651,783.  Eh.BC7rRiCAL  Insulator;  A.  M. 
Trogner,  Takoma  Park,  Md.  App.  filed 
Feb.  17,  1927.  For  high-frequency  cur¬ 
rents,  ■'  , 

1,651,793.  Electric  Tool;  C.  S.  Weyandt, 
Pittsburgh,  Pa.  App.  filed  July  26,  1922. 
Of  the  hammer  class. 

1,661,800.  Driving  Mechanism  for  Phono¬ 
graphs  .  VD  THE  Like;  M.  H.  Bennett 
and  H.  C.  Rochette,  Waterbury,  Conn. 
App.  filed  Oct.  21,  1922. 

1,651,842.  Switching  Arrangement;  N. 
Senzui,  Kanaga waken,  Japan.  App.  filed 
March  29,  1927,  ^Where  a  plurality  of 
dynamo-electric  machines  are  to  be  oper¬ 
ated  in  parallel  and  a  system  ground 
connection  is  desirable. 

1,651,844.  System  of  ELBxmuc  Distribu¬ 
tion  ;  J.  F.  Spease,  Schenectady,  N.  Y. 
App.  filed  Feb.  25,  .1926.'  Which  com¬ 
prises  an  alternating-current  supply  cir¬ 
cuit  and  a  direct-current  load  circuit 
interconnected  by  a  plurality  of  seml- 
automatlcally  operated  synchronous 
motor-generator  substations. 

1,651,852.  Variable-Speed  Repeating  Me¬ 
chanism  :  A.  D.  Trenor,  New  York,  N.  Y. 
App.  filed  March  29,  1920. 

1,651,861.  Electric  Heater  :  C.  C.  Abbott, 
Pittsfield.  Mass.  App.  filed  Oct.  17,  1922. 
Immersion  heater. 

1,651,865.  Apparatus  for  Making  Incan¬ 
descent  Lamps  and  Similar  Articles; 
H.  D.  Blake  and  W.  J.  Geleer,  Cleveland. 
Ohio.  App.  filed  April  12.  1923. 

1,651,869.  System  of  Eh.BCTRic  Distribu¬ 
tion  :  P.  J.  Champlin,  Dalton,  Mass.  App. 
filed  Feb.  24,  1927.  Comprising  a  plural¬ 
ity  of  parallel  feeders  interconnecting  a 
common  source  and  a  common  distribu¬ 
tion  circuit. 

1,651,872.  Protbcttve  .Device  :  E.  E.  F. 
Creighton,  Schenectady,  N.  Y.  App.  filed 
April  30,  1924.  Lightning  arrester. 

1,651,876.  Lightning  Arrester;  )L.  W. 
Evans,  FMttsfield,  Mass.  App.  filed  Sept. 
14,  1925. 

1,651,889.  Motor-Control  System  ;  J.  A. 
Hepperlen,  East  Orange,  N.  J.  App.  filed 
Nov.  10,  1924.  Remote  control, 

1,651,972.  Cut-Out  for  Electric  Fur¬ 
naces  :  E.  L.  Smalley,  South  Orange, 
N.  J.  App.  filed  Dec.  29,  1.923.  For  con¬ 
trolling  the  temperatures  ip  high-temper¬ 
ature  furnaces. 

1,651,983.  Means  for  Conducting  Static 
Electricity  from  Extractors  ;  J.  Zim¬ 
merman  and  F.  A.  Glock,  Dayton,  Ohio, 
App.  filed  May  13,  1927. 

1,651,989.  Active  Material  Support  for 
Storage  Cells  ;  R.  C.  Benner,  Bayslde, 
N.  Y.  App.  filed  Sept.  6,  1922. 

1,652,070.  Automatic  Starting  and  Stop¬ 
ping  Arrangement  for  Turbines  ;  F. 
TVefz,  Grossaspach,  near  Backnang,  Ger¬ 
many.  App.  filed  Oct.  19,  1926. 

1,652,086.  Protective  Arrangement  for 
Duplicate  ICeedeir  Electoic  Systems  : 
R.  W'.  Biles,  Balcombe,  and  J.  Piquet, 
Welwyn  Heath,  near  Welwyn,  England. 
App.  filed  Dec.  15,  1926. 

1,652,097.  Storage  Battery:  C.  L.  Dicker- 
son.  Clinton,  Ill.  App.  filed  Aug.  7,  1926. 
With  means  for  taking  cafe  of  the  sedi¬ 
ment  of  the  plates. 

1,652,107.  Welding  Electrode;  O.  H. 
Eschholz,  Pittsburgh,'  Pa.  App.  filed 
June  6,  1922. 

1,652,116.  SHORT-CfijcviTiNO  Rod  ;iP.  Goss- 
lar,  Noiraigue,^  "Switzerland. '"  App.  filed 
Nov.  24,  1924.  _ _  .... 

1,652,120.  Incubator;  D.  M.  Holdbrook, 
Portland,  Ore.  App.  filed  Aug.  20,  1925. 

1,652,134,  Inclosed  Dynamo-Electric 
Machine  ;  D.  P.  Thomson,  Lynn,  Mass. 
App.  filed  May  1,  1926.  Ventilation  and 
cooling  of  such  machines. 


1,652,143.  Thermostatically  Co: ’trolled 
Switch  ;  G.  W.  Hart,  West  Hartford, 
Conn.  App.  filed  Nov.  16,  1923.  For 
controlling  by  means  of  a  temperature 
responsive  device,  the  heat  of  an  electric 
heater  or  oven. 


c^T 

New  Trade  Literature 
c/^ _ 

ELECTRIC  DUMBWAITER.  —  Bulletin 
F-18-B  is.sued  by  the  Warner  Elevator 
Manufacturing  Company,  Cincinnati,  de- 
•  scribes  and  illustrates  the  Warner  type 
‘•‘F-18”  electric  dumbwaiter. 

CENTRIFUGAL  PUMPS. — The  Pennsyl¬ 
vania  Pump  &  Compressor  Company,  Eas¬ 
ton,  Pa.,  has  issued  bulletin  No.  209,  cover¬ 
ing  its  line  of  double-suction,  single-stage 
centrifugal  pumps.  Illustrations  are  given 
showing  various  Installations  of  the  pumps, 
characteristic  curves ‘are  Included,  as  is  a 
sectional  view  of  the  standard  double-suc¬ 
tion  pump. 

FURNACE. — “The  Erie  City  Vortex  Fur- 
race”  Is  the  title  of  a  leaflet  issued  by  the 
Erie  City  Iron  Works,  Erie,  Pa.,  which 
describes  briefly  a  method  of  firing  with 
pulverized  coal  small  water-tube  boilers  and 
horizontal  return-tubular  boilers. 

AIR  COMPRESSORS  AND  HEATING 
EQUIPMENT  FOR  STEREOTYPE  FUR¬ 
NACES. — Bulletin  GEA-528A  Issued  by  the 
General  Electric  Company,  Schenoctady, 
N.  Y.,  covers  the  G.E.  small  multi-stage 
centrifugal  air  compressors.  The  company 
Is  also  distributing  bulletin  GEA-532A.  de¬ 
scribing  the  G.E.  electric  heating  equipment 
for  stereotype  metal  furnaces. 

PIPE  HANGERS.  —  Bulletin  No.  2104 
issued  by  the  Crouse-Hinds  Company,  Syra¬ 
cuse,  N.  Y.,  describes  and  illustrates  the 
various  types  of  "Wedgtite”  pijie  hangers. 

SYNCHRONOUS  MOTORS.— The  Elec¬ 
tric  Machinery  Manufacturing  Company, 
Minneapolis,  has  issued  bulletin  No.  856,  in 
which  it  describes  the  “E-M”  synchronous 
motors  for  refrigerant  compressors.  Illus¬ 
trations  of  installations  in  various  plants 
are  included  in  the  bulletin. 

CIRCUIT-BREAKER  CONTROL.  —  The 
Pacific  Electric  Manufacturing  Company, 
5815  Third  Street,  San  Francisco,  has 
issued  bulletin  No.  16,  which  describes  and 
Illustrates  the  Pacific  type  “MS”-1  control 
mechanism  for  oil  circuit  breakers  of  the 
vertical-plunger  type. 

CO*  AND  DRAFT  RECORDER.  —  The 
Hays  Corporation,  Michigan  City,  Ind.,  has 
i.ssued  catalog  RL  27,  covering  the  simpli¬ 
fied  and  Improved  Hays  CO*  and  draft 
recorder.  An  Illustration  of  a  chart  made 
by  the  recorder  is  Included,  as  well  as  a 
drawing  showing  Its  method  of  operation. 

THE  HAZARD  MANUFACTURING 
COMPANY,  Wilkes-Barre,  Pa.,  manufac¬ 
turer  of  electrical  wires  and  cables,  has 
issued  an  Interesting  booklet,  entitled 
“Fathers  of  Industry,”  in  which  it  gives  a 
brief  historical  sketch  of  the  Hazard  Manu¬ 
facturing  Company  and  the  Hazard  Wire 
Rope  Company. 

Foreign  Trade 
Opportunities 
cAk  _  _ _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

An  agency  is  desired  in  Vienna,  Austria 
(No.  28,671),  for  illuminated  advertising 
equipment,  and  another  (No.  28,670),  for 
electric  drink  mixers. 

Purchase  is  desired  In  Tqrreon,  Mexico 
(No.  28,713),  of  arc-lamp  carbons. 

•Purchas"  is  desired  in  Prague,  Czecho¬ 
slovakia  (No.  28,669),  of  electric  furnaces. 

An  agency  is  desired  in  Gepoa,  Italy  (No. 
28,664),  for  graphite  electrodes. 

An  agency  Is  desired  in  Buenos  Aires, 
Argentina  (No.  28,688),  for  electric  vac¬ 
uum  clothes  brushes. 
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